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What if there were a concrete that….

- Standard 25 - 45 MPa mix design  

- Slump flow range of 400 to 600 mm

- Predictable slump-flows

- High slump flows without segregation

- Excellent flowability retention for more than 1 hour

- Superior moisture tolerance

- Minimal vibration required

- Fast pumping, rapid discharge

- Easier / faster placement and finish

Conventional Mix Design with Unconventional Performance
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Solution…

Concera™ Admixtures for 
Control FlowConcrete
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Concera™ Admixture for Control Flow Concrete

 Concera admixtures enable the production of Control Flow Concrete, a 
segregation resistant high flow concrete using conventional mix designs

 Control Flow Concrete is new concrete category GCP  introduced to help industry
 Is conventional concrete with enhanced flow using Concera admixtures
 Is not Self Consolidating Concrete with reduced flow

 Applications include horizontal slabs, elevated decks, vertical walls and columns

 Labor saving

Concera™ Enables Production of Control Flow Concrete Using Conventional Mix Designs

10
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New Concrete Category And New Product Solution  

• Admixture(s) that enable ready mix 
producers to make cohesive concretes, which 
flow in a controlled manner, using 
conventional mix designs

• A high value concrete which delivers more 
value to producers and contractors vs. the 
standard 

• Easier to produce consistently, and allows for 
faster construction with less labor to place

• Allows Ready Mix producers to provide a 
differentiated offering to their customers

CONCERA – Control Flow Concrete
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• Ease of Placement

• Ease of 
Finishability

• Increases 
Productivity

• High Quality

• Saves Project 
Time

• Environmentally 
Friendly

Normal Mix - Admixtures Provide Flow and Stability

• Conventional Mix

• No  or Minimal Mix                     
Design Adjustments

• Drop In 

• Routine Quality 
Control

• Every Truck 
Same Quality

• High Flow &
Workability

Benefits and Advantages of Control Flow 
Concrete 

FAST

SIMPLE CONSISTENT

EASY
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Materials and Mix Design

Conventional Concrete
slump: 180 mm
w/c 0.42;  with HRWR

Control Flow Concrete
slump-flow: 400-600 mm
w/c 0.42; with HRWR + Control Flow Admixture

Self Consolidating Concrete (SCC)
slump-flow > 600 mm
w/c 0.40; with SCC Admixture

Ai
r Water Cement Fine Aggregate Coarse Aggregate

Ai
r Water Cement Fine Aggregate Coarse Aggregate

Ai
r Water Cement Fine Aggregate Coarse Aggregate

Conventional 
Concrete

Control Flow 
Concrete

Self-
Consolidating 
Concrete
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Performance Comparison Example

25 MPa +ready mix with 
HRWR (Conventional)

25+ MPa ready mix 
with Control Flow 

Admixture

Self Consolidating Concrete 
(SCC)

Self-consolidating No Semi-consolidating Yes

Placement Difficult Easy Easy

Labor demand High Low Low

Segregation risk Low Low High

Powder content 240-360 kg/m3 240-360 kg/m3 >420 kg/m3

Mix design adjustments None None or Minimal 
(robust to manufactured Sand) 

Yes 
(high quality fine aggregates and 

Needs more powder)         

Moisture tolerance Tolerant Tolerant Needs very close QC

QC need Routine Routine Extra effort

Drying shrinkage OK OK Higher

Conventional Mix Design with Unconventional Performance
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CONCERA - Control Flow Concrete
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MRWR HRWR Self Consolidating Concrete

Value
• Robustness
• Materials
• Labor
• Project time

Materials 
Saving

Labor Intensive 

Labor Saving
Fast Placement

High Materials Use
Inconsistent Quality

Control Flow ConcreteConventional Concrete

MRWR

HRWR

CONTROL FLOW CONCRETE
• Conventional mixture designs taken 

to new performance levels
• Consistent high flowing concrete 

without segregation
• Improved flow around steel 

reinforcement
• Rapid discharge
• Fast pumping
• Easy placement & finishing
• Minimal vibration to consolidate
• Fast constructionControl Flow Concrete:

Is conventional concrete with enhanced flow
Is not SCC with reduced flow

SIMPLE  - CONSISTENT – EASY - FAST
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CONCERA - Consistent Production

• Excellent rheology control
• Excellent water tolerance
• Conventional mixes

• Simple, Established 
mixture designs

• Consistent performance 
day in and day out

• Easy to place high flow 
concrete requires minimal 
vibration

• Faster construction with no 
QC-related delays

• Increase profitability

Greater Flexibility in Mix Design

Enables production of high flowing conventional concrete without segregation
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The window of acceptable mix designs to 
maintain cohesiveness is increased

Water

Sl
um

p 
Fl

ow

Minimum 
Target 
slump

Mix 
segregates

Mix “too 
tight”

Flowability of CFC

With CONCERA™:
Without CONCERA™:

5 L

10 – 15 L
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Concera™ Allows Ready Mix Producers to Add Incremental Value to Contractors

 Ready mix producers to differentiate with higher performing concrete versus 
standard. Contractors to reduce labor and equipment costs with nets savings of 
10 to 20%

EASY
Ease of Placement

Ease of Finishability
Increased Productivity

FAST
High Quality

Saving Project Time
Environmentally 

Friendly

SIMPLE
Conventional Mix

No mix design 
adjustments

Drop in 

CONSISTENT
Routine QC

Every Truck Same 
Quality

High Flow 
/Workability

Concera 
admixtures 

enable 
Control 

Flow 
Concrete

Self Consolidating Concrete

Value
• Robustness
• Materials
• Labor
• Project time

Materials 
Saving

Labor Intensive 

Labor Saving
Fast 

Placement
High 

Materials Use
Inconsistent 

Quality

Control Flow ConcreteConventional Concrete

MRWR

HRWR

CONCERA

Concera™ Admixtures for Control Flow Concrete
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CONCERA – Residential & Commercial 

• Segregation Resistance
• Cohesive Mixes
• Conventional Mix Designs

VSI = 0 VSI = 3

Floor slab

Basement wall

Basement slab

Slab

Beam

Columns

Shear wall

Footing

Piling

• Fast Construction
• Labor / Equipment Savings
• Impact Bottom Line
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Concera
Performance
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•Concrete on left with Concera poured 
1.5 hours before the one right

•Concera helps in finishing  
•On the right concrete bled out 
quickly, excessive initial bleed and 
began to crust

•One on the left is still workable 
after 1.5 hours

20This is editable using the Powerpoint footer functionality

Concera In Action



It is Windy

• Concrete he is finishing 
 is still workable even in 

heavy wind
 Concera helps retain 

moisture and finishing

©2021 GCP Applied Technologies Inc.  |  Confidential 21



CONCERA
• Segregation Resistance
• Cohesive Mixes
• Conventional Mix Designs

No increases in material Costs
No increases in QC Costs

Increased slump-flow with 
CONCERA admixtures

Increased slump-flow with 
conventional HRWR admixtures

VSI = 0 VSI = 3
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Concera In Action
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CONCERA Admixtures
CONCERA CP 1124

• ASTM C494 type A, used in conjunction with mid range or high range water reducer

• Takes concrete which has a staring slump of 125 mm to 200 mm to “400 – 600 mm” 
slump-flow concrete

• Formulated with latest best in class rheology modifying agents

• Superior tolerance to moisture fluctuations

• Can be used with non air and air entrained concrete

• Advantages Conventional
• Lower Material cost, uses conventional mix designs instead of specialized mix 

proportions

• Superior moisture tolerance, Segregation resistant

• Minimizes aggregate blocking through congested reinforcement

• Formulated with the latest rheology modifying technology

• Faster discharge, high flowability and easier finishing
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CONCERA Admixtures
CONCERA SA8080 

• Stand-alone product, does not need any additional water reducing admixtures

• ASTM C494 Type F, can be used as a conventional HRWR

• Takes “untreated” typical 75 – 100 mm slump concrete to “400 – 600 mm ” 
slump-flow concrete

• Can be used in air entrained or non-air entrained concrete

Advantages
• Lower Material cost, uses conventional mix designs instead of specialized mix 

proportions

• Superior moisture tolerance, Segregation resistant

• Minimizes aggregate blocking through congested reinforcement

• Formulated with the latest rheology modifying technology

• Faster discharge, high flowability and easier finishing
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Shrinkage 
Reduction
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clips
Shrinkage Reducing Admixture

27
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All Concrete Cracks!
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Why didn’t this floor crack?

29
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Many ways for Concrete to Crack

• Concrete is:
 fundamentally weak in tension
 relatively high stiffness
 usually restrained from movement, and
 lots of different effects cause it to want to move:

□ Plastic Shrinkage
□ Thermal movements (early thermal shock, seasonal) 
□ Structural (reflective, settlement) [gravity and service loads]
□ Corrosion, ASR, DEF, Carbonation, 
□ Autogenous Shrinkage
□ Drying Shrinkage

©2021 GCP Applied Technologies Inc. | Confidential
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Causes of Cracks

©2021 GCP Applied Technologies Inc. | Confidential

D Cracking

Crazing

Drying
Shrinkage

Shrinkable
Aggregates

Physical

Sulfate

Carbonation

Alkali
Aggregate

Rebar
Corrosion

Chemical

Early Thermal
Contraction

Seasonal
Variations

Freeze Thaw

Thermal

Settlement
Movement

Creep

Loads

Structural

After Hardening

Plastic
Settlement

Plastic
Shrinkage

Plastic

Traffic
Vibration

Sub grade
Movement

Formwork
Movement

Construction

Early Frost
Damage

Thermal

Before Hardening

Types of Cracks

CrazingD-Cracking
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Concrete shrinks and cracks because

©2021 GCP Applied Technologies Inc. | Confidential

• Even after 
hydration, concrete 
is a porous material

• Concrete has more 
water then required 
for hydration 

• Loss of this excess 
water from concrete 
as it hardens 
results in volume 
reduction
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Let’s take a microscopic look 

• Pores lose water due to 
hydration and evaporation

• As pores become less than 
fully saturated, menisci forms 
at the air-water interface due 
to surface tension

• The surface tension of pore 
solution which forms menisci 
also exerts inward pulling 
force on the side walls of the 
pore

• These forces, in all pores, in 
the range of 2.5 to 50 nm is 
the primary cause of 
shrinkage

©2021 GCP Applied Technologies Inc. | Confidential
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Shrinkage – Timing and Size Effect (ACI209)
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Shrinkage beam - measured
Shrinkage beam - fit to data
Field member #1 - predicted
Field member #2 - predicted

14 Days – typically about a third of ultimate shrinkage (almost 50% this case) 

28 Days – typically about a half of ultimate shrinkage (almost 70% this case) 
90 Days – typically 75 to 90% of ultimate shrinkage (almost 90% this case) 

1 Year – shrinkage virtually complete

3” x 3” Prism (ASTM C157)

2” Overlay (per ACI 209)

12” Wall (per ACI 209)
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mix 01 Eclipse

		Mix description:		1 gallon Eclipse, 4000 psi design mix, run by Test Lab Inc, Tampa Florida, report issued 9/28/98

																Notes:

				Field Member (FM)						Shrinkage Specimen (SS)						Sheet is protected, inputs only in blue box, or where blue numbers

						modification factors				modification factors						If you need to unprotect sheet, use Tools / Protection. Password is password

		General conditions				shrinkage						shrinkage				First graph plots first 8 data points, second graph plots all 11 data points

		cure time (days)		7		1.000				7		1.000				Any value can be input for days and graphs will adjust

		Amb relative humidity		70		0.700				50		0.900

		member vol. to surf ratio		4.8		0.675				1		1.064

				product		0.472				product		0.958

		factors for shrinkage from ACI 209

				Inputs		ACI ave

		ult shrinkage		6.000E-04		7.800E-04

		f from eq 2-7		35		35

		alpha from eq 2-7		1.1		1

				Shrinkage

				from ACI formulas				Actual measured

		Day		FM		SS		SS

		7		0.0000%		0.0000%		-0.0001

		14		0.0055%		0.0112%		0

		21		0.0097%		0.0197%		0.00008

		28		0.0127%		0.0258%		0.00017

		35		0.0149%		0.0303%		0.00023

		64		0.0201%		0.0408%

		72		0.0209%		0.0424%

		90		0.0223%		0.0452%

		120		0.0237%		0.0482%

		360		0.0269%		0.0545%

		720		0.0276%		0.0560%
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mix 01 Eclipse

		



Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



mix 02 reference

		



Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



mix 02 Eclipse

		Mix description:		Grace lab mix. 580 lb cement factor, 0.52 w/c ratio, no Eclipse, no wet cure, 4500 psi

																Notes:

				Field Member (FM)						Shrinkage Specimen (SS)						Sheet is protected, inputs only in blue box, or where blue numbers

						modification factors				modification factors						If you need to unprotect sheet, use Tools / Protection. Password is password

		General conditions				shrinkage						shrinkage				First graph plots first 8 data points, second graph plots all 11 data points

		cure time (days)		3		1.100				0		1.250				Any value can be input for days and graphs will adjust

		Amb relative humidity		50		0.900				50		0.900

		member vol. to surf ratio		6		0.584				0.75		1.097

				product		0.578				product		1.234

		factors for shrinkage from ACI 209

				Inputs		ACI ave

		ult shrinkage		7.800E-04		7.800E-04

		f from eq 2-7		31		35

		alpha from eq 2-7		1		1

				Shrinkage

				from ACI formulas				Actual measured

		Day		FM		SS		SS

		0		0.0000%		0.0000%		0

		1		0.0000%		0.0030%

		2		0.0000%		0.0058%

		3		0.0000%		0.0085%

		4		0.0014%		0.0110%

		5		0.0027%		0.0134%

		6		0.0040%		0.0156%

		7		0.0052%		0.0177%

		8		0.0063%		0.0197%

		9		0.0073%		0.0217%

		10		0.0083%		0.0235%

		11		0.0093%		0.0252%

		12		0.0101%		0.0269%

		13		0.0110%		0.0284%

		14		0.0118%		0.0299%		0.000335

		15		0.0126%		0.0314%

		16		0.0133%		0.0328%

		17		0.0140%		0.0341%

		18		0.0147%		0.0354%

		19		0.0154%		0.0366%

		20		0.0160%		0.0377%

		21		0.0166%		0.0389%

		22		0.0171%		0.0399%

		23		0.0177%		0.0410%

		24		0.0182%		0.0420%

		25		0.0187%		0.0430%

		26		0.0192%		0.0439%

		27		0.0197%		0.0448%

		28		0.0201%		0.0457%		0.00047

		30		0.0210%		0.0473%

		32		0.0218%		0.0489%

		34		0.0226%		0.0503%

		36		0.0233%		0.0517%

		38		0.0239%		0.0530%

		40		0.0245%		0.0542%

		42		0.0251%		0.0554%

		44		0.0257%		0.0565%

		46		0.0262%		0.0575%

		48		0.0267%		0.0585%

		50		0.0272%		0.0594%

		52		0.0276%		0.0603%

		54		0.0281%		0.0611%

		56		0.0285%		0.0619%		0.00061

		60		0.0292%		0.0635%

		64		0.0299%		0.0648%

		68		0.0305%		0.0661%

		72		0.0311%		0.0673%

		76		0.0317%		0.0684%

		80		0.0322%		0.0694%

		84		0.0326%		0.0703%

		88		0.0331%		0.0712%

		90		0.0333%		0.0716%

		97		0.0339%		0.0729%

		104		0.0345%		0.0741%

		111		0.0350%		0.0752%

		118		0.0355%		0.0762%		0.00075

		125		0.0360%		0.0771%

		139		0.0367%		0.0787%

		153		0.0374%		0.0800%

		167		0.0379%		0.0812%

		181		0.0384%		0.0822%

		240		0.0399%		0.0852%

		360		0.0415%		0.0886%

		720		0.0432%		0.0923%

		1100		0.0439%		0.0936%

		1500		0.0442%		0.0943%
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mix 02 Eclipse

		



Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



ref for presentation

		



Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



		Mix description:		Grace lab mix. 580 lb cement factor, 0.5 w/c ratio, 1.6 gallons Eclipse (5% on water weight), no wet cure, 4500 psi

																Notes:

				Field Member (FM)						Shrinkage Specimen (SS)						Sheet is protected, inputs only in blue box, or where blue numbers

						modification factors				modification factors						If you need to unprotect sheet, use Tools / Protection. Password is password

		General conditions				shrinkage						shrinkage				First graph plots first 8 data points, second graph plots all 11 data points

		cure time (days)		3		1.100				0		1.250				Any value can be input for days and graphs will adjust

		Amb relative humidity		50		0.900				50		0.900

		member vol. to surf ratio		6		0.584				0.75		1.097

				product		0.578				product		1.234

		factors for shrinkage from ACI 209

				Inputs		ACI ave

		ult shrinkage		3.900E-04		7.800E-04

		f from eq 2-7		35		35

		alpha from eq 2-7		1		1

				Shrinkage

				from ACI formulas				Actual measured

		Day		FM		SS		SS

		0		0.0000%		0.0000%		0

		1		0.0000%		0.0013%

		2		0.0000%		0.0026%

		3		0.0000%		0.0038%

		4		0.0006%		0.0049%

		5		0.0012%		0.0060%

		6		0.0018%		0.0070%

		7		0.0023%		0.0080%

		8		0.0028%		0.0090%

		9		0.0033%		0.0098%

		10		0.0038%		0.0107%

		11		0.0042%		0.0115%

		12		0.0046%		0.0123%

		13		0.0050%		0.0130%

		14		0.0054%		0.0137%		0.000135

		15		0.0058%		0.0144%

		16		0.0061%		0.0151%

		17		0.0064%		0.0157%

		18		0.0068%		0.0163%

		19		0.0071%		0.0169%

		20		0.0074%		0.0175%

		21		0.0077%		0.0180%

		22		0.0079%		0.0186%

		23		0.0082%		0.0191%

		24		0.0085%		0.0196%

		25		0.0087%		0.0200%

		26		0.0089%		0.0205%

		27		0.0092%		0.0210%

		28		0.0094%		0.0214%		0.00022

		30		0.0098%		0.0222%

		32		0.0102%		0.0230%

		34		0.0106%		0.0237%

		36		0.0109%		0.0244%

		38		0.0113%		0.0250%

		40		0.0116%		0.0257%

		42		0.0119%		0.0262%

		44		0.0122%		0.0268%

		46		0.0124%		0.0273%

		48		0.0127%		0.0278%

		50		0.0129%		0.0283%

		52		0.0132%		0.0288%

		54		0.0134%		0.0292%

		56		0.0136%		0.0296%		0.000305

		60		0.0140%		0.0304%

		64		0.0143%		0.0311%

		68		0.0147%		0.0318%

		72		0.0150%		0.0324%

		76		0.0152%		0.0329%

		80		0.0155%		0.0335%

		84		0.0157%		0.0340%

		88		0.0160%		0.0344%

		90		0.0161%		0.0346%

		97		0.0164%		0.0354%

		104		0.0167%		0.0360%

		111		0.0170%		0.0366%

		118		0.0173%		0.0371%		0.000385

		125		0.0175%		0.0376%

		139		0.0179%		0.0384%

		153		0.0183%		0.0392%

		167		0.0186%		0.0398%

		181		0.0188%		0.0403%

		240		0.0197%		0.0420%

		360		0.0205%		0.0439%

		720		0.0215%		0.0459%

		1100		0.0219%		0.0466%

		1500		0.0220%		0.0470%
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Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



		



Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



		Mix description:						made up data

																				Notes:

				Field Member 1 (FM1)				Field Member 2 (FM2)						Shrinkage Specimen (SS)						Sheet is protected, inputs only in blue box, or where blue numbers

				modification factors						modification factors				modification factors						If you need to unprotect sheet, use Tools / Protection. Password is password

		General conditions		shrinkage						shrinkage						shrinkage				First graph plots first 8 data points, second graph plots all 11 data points

		cure time (days)		1		1.200		1		1.200				1		1.200				Any value can be input for days and graphs will adjust

		Amb relative humidity		50		0.900		50		0.900				50		0.900																		1		0

		member vol. to surf ratio		2		0.944		6		0.584				0.75		1.097																		7		0.026

				product		1.019		product		0.631				product		1.184																		14		0.0405

																																		21		0.05%						s2

				factors for shrinkage from ACI 209																														28		0.06%

				Inputs		ACI ave																												42		0.06%		s1								s3

		ult shrinkage		6.800E-04		7.800E-04																												70		0.07%

		f from eq 2-7		30		35																												112		0.08%						s4

		alpha from eq 2-7		1.25		1																												154		0.08%												non

																																		258		0.08%												sealed

								Shrinkage																																s1		s2		s3		s4		surf area		volume		vol to sa

								from ACI formulas				Actual measured																										dimension (inch)		3		3		3		3		12		9		0.75

		Day				FM1		FM2		SS		SS																										"o" if open to dry		o		o		o		o

		0				0.0000%		0.0000%		0.0000%		0

		1				0.0000%		0.0000%		0.0000%																												dimension (inch)		2.5		2.5		2.5		2.5		2.5		6.25		2.5

		2				0.0022%		0.0014%		0.0026%																												"o" if open to dry		s		o		s		s

		3				0.0051%		0.0032%		0.0059%

		4				0.0081%		0.0050%		0.0094%																												dimension (inch)		10		10		10		10		20		100		5

		5				0.0110%		0.0068%		0.0128%																												"o" if open to dry		s		o		s		o

		6				0.0138%		0.0086%		0.0161%

		7				0.0165%		0.0102%		0.0192%		0.026%																										dimension (inch)		18		18		18		18		72		324		4.5

		8				0.0191%		0.0118%		0.0222%																												"o" if open to dry		o		o		o		o

		9				0.0215%		0.0133%		0.0249%

		10				0.0237%		0.0147%		0.0275%

		11				0.0258%		0.0160%		0.0300%

		12				0.0278%		0.0172%		0.0322%

		13				0.0296%		0.0183%		0.0344%

		14				0.0313%		0.0194%		0.0364%		0.041%

		15				0.0329%		0.0204%		0.0382%

		16				0.0344%		0.0213%		0.0399%

		17				0.0358%		0.0221%		0.0416%

		18				0.0371%		0.0230%		0.0431%

		19				0.0383%		0.0237%		0.0445%

		20				0.0395%		0.0244%		0.0459%

		21				0.0406%		0.0251%		0.0471%		0.05%

		22				0.0416%		0.0257%		0.0483%

		23				0.0425%		0.0263%		0.0494%

		24				0.0434%		0.0269%		0.0505%

		25				0.0443%		0.0274%		0.0515%

		26				0.0451%		0.0279%		0.0524%

		27				0.0459%		0.0284%		0.0533%

		28				0.0466%		0.0288%		0.0541%		0.06%

		30				0.0479%		0.0297%		0.0557%

		32				0.0492%		0.0304%		0.0571%

		34				0.0503%		0.0311%		0.0584%

		36				0.0513%		0.0317%		0.0596%

		38				0.0522%		0.0323%		0.0606%

		40				0.0530%		0.0328%		0.0616%

		42				0.0538%		0.0333%		0.0625%		0.06%

		44				0.0545%		0.0337%		0.0633%

		46				0.0551%		0.0341%		0.0641%

		48				0.0557%		0.0345%		0.0648%

		50				0.0563%		0.0348%		0.0654%

		52				0.0568%		0.0352%		0.0660%

		54				0.0573%		0.0355%		0.0666%

		56				0.0578%		0.0357%		0.0671%

		60				0.0586%		0.0362%		0.0681%

		64				0.0593%		0.0367%		0.0689%

		68				0.0599%		0.0371%		0.0696%

		70				0.0602%		0.0373%		0.0700%		0.07%

		76				0.0610%		0.0378%		0.0709%

		80				0.0615%		0.0380%		0.0714%

		84				0.0619%		0.0383%		0.0719%

		88				0.0623%		0.0385%		0.0724%

		90				0.0625%		0.0387%		0.0726%

		97				0.0630%		0.0390%		0.0732%

		104				0.0635%		0.0393%		0.0738%

		112				0.0640%		0.0396%		0.0744%		0.08%

		118				0.0643%		0.0398%		0.0747%

		125				0.0646%		0.0400%		0.0751%

		139				0.0652%		0.0403%		0.0757%

		154				0.0657%		0.0406%		0.0763%		0.08%

		167				0.0660%		0.0408%		0.0767%

		181				0.0663%		0.0410%		0.0770%

		258				0.0674%		0.0417%		0.0783%		0.08%

		360				0.0680%		0.0421%		0.0790%

		720				0.0688%		0.0426%		0.0799%

		1100				0.0690%		0.0427%		0.0802%

		1500				0.0691%		0.0428%		0.0803%
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Field member - predicted

Shrinkage beam - predicted

Shrinkage beam - measured

Time (days)

Shrinkage (%)



		



Shrinkage beam - measured

Shrinkage beam - fit to data

Field member #1 - predicted

Field member #2 - predicted

Time (days)

Shrinkage (%)
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How Eclipse Works

It reduces the surface tension  

Reducing 28 day shrinkage 
typically 40-60% 

Reducing ultimate 
shrinkage typically 30-50 %
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Curling

• “Curling is caused by drying shrinkage and by negative moisture or 
temperature gradients across the thickness of the slab”

R. Yetterberg, Concrete International

©2021 GCP Applied Technologies Inc. | Confidential
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Curling’s Impact on Cracking

Moisture
Profile

Differential 
Shrinkage

Curling 
Response

Cracking
Upon Loading
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Eclipse Product Line

• Eclipse 4500
 For air entrained or non air applications

• Eclipse Floor 200
 For non air entrained concrete

• If you have a non air entrained project – you can use either product.
• If you have an air entrained project – Only Use Eclipse 4500

©2021 GCP Applied Technologies Inc. | Confidential
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What Applications Are Common With Eclipse?

• Large Slabs
 Slab on Grade, Elevated Slabs

• Specified
• To Meet Shrinkage Specifications
• Low Shrinkage Grout
• Water Treatment Facilities

©2021 GCP Applied Technologies Inc. | Confidential
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Applications

 Topping Slabs
 Moisture concerns in slabs will require a vapor barrier

□ Concerns of curling
 Concerns of drying shrinkage cracking
 “we want a good looking slab”
 Meeting a shrinkage specification

©2021 GCP Applied Technologies Inc. | Confidential
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Eclipse Summary

• Eclipse addresses demands for crack reduction performance in 
concrete
 present new offering for value-added concrete for flooring market

• Represents a major value offering to owner’s
 reduced jointing
 lower first cost
 lower life-cycle cost

©2021 GCP Applied Technologies Inc. | Confidential
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Eclipse Summary

• Several hundred shrinkage data points have been collected from 
producers utilizing a wide array of materials/mix designs

• By incorporating Eclipse into the mixture you can expect:
 Significant reduction in drying shrinkage
 Reductions in cracks caused by drying shrinkage
 Reductions in curling

©2021 GCP Applied Technologies Inc. | Confidential



Rheology Modifier ®
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VMA What are they and How do they Improve my
Concrete.

• Rheology and it’s importance
• Viscosity Modifiers: 
• VMA Applications and Why

• SCC
• Pumping
• Anti-washout
• RCC
• Improve use of borderline aggregates
• Improved Product Finish

45



• “The science dealing with flow of materials, including 
studies of deformation of hardened concrete, the 
handling and placing of freshly mixed concrete, and the 
behavior of slurries, pastes, and the like.”

• *Cement and Concrete Terminology, ACI Publication SP-19

Rheology*

Viscosity*:
• “The property of a material which resists change in the 

shape or arrangement of its elements during flow, and 
the measure thereof.”

• *Cement and Concrete Terminology, ACI Publication SP-19



‘Thixotrophic’ behavior 

• Thixotrophy is the tendency of a material to 
act as a semi-solid (gel) at rest and a fluid 

while in motion.
• A material is said to have thixotrophic 
properties when it exhibits a decrease in 
viscosity with time when the material is 
subjected to a constant shearing stress.



VMAR 3 
Performance
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V-MAR 3: Concrete Rheology Modifying Admixture 

• Meets ASTM C 494 Type S –(Specific Performance)  
• V-MAR 3 has, and can be successfully used, in an array of applications including

 Self-Consolidating concrete (rheology, moisture tolerance improvements)
 Pumped and extruded concrete (pump pressure reduction)
 Underwater concrete (anti-wash out)
 Mix designs using harsh/manufactured fine aggregate (finishability)
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V-MAR 3: Self-Consolidating Concrete

• V-MAR 3 mechanism involves increasing viscosity while maintaining the flowability 
properties of the concrete

• V-MAR 3 benefits/attributes when used in SCC
 Overall easier production of quality SCC
 Minimizes segregation and blocking 
 Minimizes negative impact of poor water control 
 Enhances surface appearance 
 Allows for mix design flexibility and optimization 
 Enables use of not always optimal aggregates (borderline gradation)
 Controls bleeding
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V-MAR 3: SCC and Rheology
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625 mm
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550 mm

SCC HRWR:  520 ml/100 kg (8 oz/cwt)
V-MAR 3:  ~ 130 ml/100kg (2 oz/cwt)
Slope = - 4

w
/c

m
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Cement = 445 kg/m3 (750 lbs/yd3)

SCC HRWR:  520 ml/100kg
V-MAR 3: 0 ml/100 kg
Slope = - 8

w
/c

m
 =

 0
.3

5

VMAR-3 can improve moisture tolerance when necessary
However, may need increased HRWR to achieve desired flow.

~ 1% 
sand 

moisture
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Aggregates, 
Water, 

Cementitious

Plastic Viscosity, Pa-s
(property that controls flow rate)

50 mm slump

750 mm 
slump
flow

Water Honey

Su
pe

rp
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st
ic

iz
er

VMA

V-MAR 3: SCC and Rheology
Testing is required 
to determine the 

optimal 
HRWR/VMA 
combination
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V-MAR 3: When to Incorporate it into an SCC Mix

• V-MAR 3 dosage rate(s) should be determined by conducting trial mixes
 Current mix design is showing some level of segregation
 You would like to pour at higher slump flow (ie >600 mm)
 Plant has difficulties controlling batch to batch water contents
 Poor or borderline aggregate gradations
 Inconsistent aggregates and/or aggregate gradations 
 Hardened concrete surface appearance improvements desired
 Bleed rate reductions 
 Improved “blocking” characteristics 
 Mix design optimization (ie slight reductions in cementitious contents) 

• ANY OTHERS ??????
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Large polymer structure of the VMA align in the direction of the applied 
energy (flow) and allow paste to lubricate coarse, angular sand particles 

reducing internal friction.

Effects of VMAs Under Applied Energy
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V-MAR 3: Pumping Concrete

• The inclusion of V-MAR 3 into a mix design results in improved pumpability that will reduce 
pump pressures by 25-75%.
 This is achieved by polymer chain alignment under energy resulting in reduced viscosity when 

pumping
• V-MAR 3 use in pumped concrete 

 Will readily allow mix designs containing coarse, harsh fine aggregates to be pumped 
 Reduction in pump pressures thereby minimizing “wear and tear” on pump equipment. 
 The concrete “acts” like it has an extra cement
 Mix design optimization – reduce cementitious content

• V-MAR 3 has and can be successfully used throughout NA to enhance the pumpability of 
concrete. 
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Flow

Flow

Sheer-thinning properties reduce:
• concrete-hose interface friction
• aggregate interlocking
• segregation in hose
• pump pressures ↓ 25 – 75%

V-MAR 3: Pumping Concrete
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V-MAR 3: Underwater Concrete (Anti-wash out)

• V-MAR 3 benefits/attributes when used in underwater concrete include:
 Overall easier production of quality underwater concrete
 Dramatically reduces mortar washout 
 Provides concrete stability underwater
 Reduces segregation 

• V-MAR 3 has been successfully used in many NA underwater concrete applications 
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V-MAR 3: Harsh and/or Manufactured Fine Aggregate

• V-MAR 3 imparts improved finishability in mix designs containing 
harsh/ manufactured sands
 Achieved by polymer chain alignment under energy resulting in reduced 

viscosity when finishing
• An excellent use of V-MAR 3 with harsh/manufactured sands 

 Due to a shortage of quality natural sands, many concrete producers 
are being forced to use often angular harsh manufactured sands that 
are difficult to finish in  many cases. 

 Manufactured sand is readily available and cheaper!
 Some producers are blending natural/manufactured sands in various 

ratios (ie 60/40, 80/20)
 V-MAR 3 enables producers to use more and higher ratios of less 

expensive manufactured sands in many mix designs, included those 
that require finishing (flatwork)

• V-MAR 3 has and can be successfully used throughout NA to 
improve the finishability of mix designs containing 
harsh/manufactured sands
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VMAR F-100 
Performance
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V-MAR F100: Description and Advantages

Product Description
• V-MAR F100 is a high efficiency, 

rheology-modifying liquid admixture.  
The use of V-MAR F100 admixture 
imparts lubricity to the concrete 
resulting in increased productivity, and 
concrete with improved surface 
texture.

• Conventional slump concrete, SCC. 
• Very effective in zero slump and low 

slump concrete applications like 
concrete pipe, extrusion, paving, slip 
form concrete 

Advantages
• Increased productivity through higher 

throughput
• Concrete moves easier and faster 

through machinery
• Improved paste creaminess and 

enhanced finishability
• Concrete consolidates with reduced 

vibration
• Provides superior water tolerance to the 

concrete making it less susceptible to 
normal manufacturing moisture 
fluctuations

• Facilitates the use of angular 
aggregates and/or manufactured sands 
in concrete

• Produces finishes with a noticeable 
reduction in surface defects

• Concrete requires less cement to close 
surfaces, resulting in lower material 
costs
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V-MAR F100: Benefits
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es • Rheology modifier acting 
as a lubricant:
• Flows more readily at 

low shear rates, without 
vibration (SCC, paving, 
truck discharge, poorly 
shaped aggregates)

• Improve extrusion and 
surface texture 
(creamier with more 
body than V-MAR 3)

Pl
as

tic
 C

on
cr

et
e 

Be
ne

fit
s • Mix lubricity

• Cohesive without being 
sticky

• Less clumping and lumps
• Improved surface finishes
• Even flows from the mixer 

– up the belts – out of the 
hopper and into the 
machinery

• Less sticking in the chutes
• Wide window of water 

flexibility
• No effect on water 

contents
• Generates more paste –

potentially reduce cement 
content

• Able to use less than 
optimum sand and stone 
– especially if added 
cement is used to enable

Ha
rd

en
ed
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on

cr
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e 
Be

ne
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s • Moisture retention aids 
curing

• Higher strengths through 
better curing, lower air 
contents

• Less cracking / moisture 
retention

• Better surface finish, 
swipe/webbing

• More paste on surface, 
generally less bugholes

• Crisper edges
• Pallets and headers 

remove easier
• Fewer defects

61©2021 GCP Applied Technologies Inc.  |  Confidential 



V-MAR F100: PreCast/Pre-Stressed

• Used in SCC to reduce/eliminate “bugholes” in the formed finish
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V-MAR F100:  Barrier Rail

PROBLEM:
A RMX producer was struggling to produce quality 
slip formed barrier rail, requiring a considerable 
amount of hand work to be performed behind the 
machine.  In addition, the mix was difficult to 
discharge from the mixer.

SOLUTION: 

V-MAR F100
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V-MAR F100: Curb

This Contractor typically placed the curb at a 25 mm slump resulting in a wavy surface.
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V-MAR F100: Curb

65
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25 mm

12 mm



GCP’s VMA products:

V-MAR 3

• Flatwork with coarse or 
manufactured sand

• Flowing concrete
• Curb and Gutter mixes with 

manufactured sand
• Stabilize grout mixes
• Pumpable flowable fill mixes
• Stabilize entrained air in high flow/ 

SCC mixes

V-MAR F100

• Drycast products –
Pipe, Manholes, etc

• Hollowcore
• SCC mixtures to 

reduce bug holes
• High cementitious 

content, low water content mixes; 
making it easier to discharge & 
place

• Flatwork with coarse or 
manufactured sand

• Curb & Gutter/Barrier wall
mixes with manufactured sand
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Questions?



Please use your smart phone to access the following 
website:
www.kahoot.it

 Please enter the Game “Pin” that will be shown on 
the screen shortly
 Enter both your email address (so we can send you 

a prize if you finish in the top three) and your “Nick 
Name” (please think of your HR department and 
don’t use something you will regret!)
 The faster you answer each question the more 

points you can earn for correct answers

Concrete Ontario Pop Quiz

http://www.kahoot.it/


Amazon Gift Cards for 
Today’s Competition

 First Place = $150
 Second Place = $100
 Third Place = $50

Concrete Ontario Pop Quiz



 Join us on July 22nd, 2021 at 
10:00 am – 11:00 am

 Carbon Cure - Reducing 
Embodied Carbon Through the 
Use of Mineralized CO2

Next Webinar



Thank you!
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