
Quality Control - Statistics for Concrete
Mix Performance Summary and Charts by ACI 214, 301 and 318

Strength, moving average 
strength and histogram

DOCUMENTATION OF CONCRETE MIX PERFORMANCE

Demonstration Use Only

Report Name: Demo2.SRC
Report Description: Memo1

28 Day Strengths (o) and 3 Test Moving Average (+)
Specified Strength: 3000 (denoted by               )
Required Strength: 3230 (denoted by               )
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Analysis of 47 Tests

2500

3000

3500

4000

4500

5000

5500

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50

o

o

o

o
o

o o o
o o

o

o
o

o
o o

o

o

o
o

o

o

o
o

o o
o

o
o o

o o

o

o
o o o o o

o
o

o

o
o o

o
o

+ +
+

+ + + + + +
+ + + + +

+
+

+
+

+
+ + +

+ +
+ + +

+ + + + + + + + + + + +
+

+ +
+

+ +

Strength Distribution

N
um

be
r o

f T
es

ts
 in

 B
ra

ck
et

Strength - psi

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

3700 3800 3900 4000 4100 4200 4300 4400 4500 4600 4700 4800 4900

98% Confidence value = 3889 psi

4

DOCUMENTATION OF CONCRETE MIX PERFORMANCE

Demonstration Use Only

W/In
Test
C V

Mov
Ave
Range

Cumul
Ave
Range

Range
of
Test

Move
3
Ave

Move
3
C V

Move
3
S D

Cumul
C V

Cumul
S D

Cumul
Ave

Ave
Test
Value5656

CYLINDER
STRENGTHS, psi
56

W/In
Test
C V

Mov
Ave
Range

Cumul
Ave
Range

Range
of
Test

Move
3
Ave

Move
3
C V

Move
3
S D

Cumul
C V

Cumul
S D

Cumul
Ave

Ave
Test
Value

Conc
Temp

Air
Content
%

Slump
in.

2828

CYLINDER
STRENGTHS, psi
28

DATE
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1 8/24/2007 6810 6770 6800 6793  6 7 9 3 - - -- - - - - -- - - - - - 40    4 0 - - - 0.35 8280 7860 - - - - 8070  8 0 7 0 - - -- - - - - -- - - - - - 420   4 2 0 - - - 4.614.50 3.5  7 0

2 8/24/2007 6050 6100 6070 6073  6 4 3 3 - - -509 - - -7.9 - - - 50    4 5 - - - 0.41 7500 7860 8215 7858  7 9 6 4 - - -150 - - -1.9 - - - 715   5 6 8 - - - 4.215.50 6.5  7 7

3 8/24/2007 6000 5840 6100 5980  6 2 8 2  6 2 8 2445 4457.1 7.1 260   1 1 7   1 1 7 1.10 7500 8570 - - - - 8035  7 9 8 8  7 9 8 8113 1131.4 1.4 1070   7 3 5   7 3 5 8.166.30 7.3  6 8

4 8/24/2007 6870 6820 6260 6650  6 3 7 4  6 2 3 4407 3636.4 5.8 610   2 4 0   3 0 7 2.22 8930 8570 - - - - 8750  8 1 7 8  8 2 1 4392 4724.8 5.7 360   6 4 1   7 1 5 6.955.50 4.5  7 1

5 8/24/2007 6340 6380 - - - - 6360  6 3 7 1  6 3 3 0353 3365.5 5.3 40   2 0 0   3 0 3 2.78 8295 7895 - - - - 8095  8 1 6 2  8 2 9 3342 3974.2 4.8 400   5 9 3   6 1 0 6.444.80 5.2  7 5

6 8/27/2007 5230 5730 6180 5713  6 2 6 2  6 2 4 1414 4806.6 7.7 950   3 2 5   5 3 3 3.07 7860 - - - - - - - - 7860  8 1 1 1  8 2 3 5330 4614.1 5.6 - - - - - - - - - - - -5.00 4.9  7 7

7 8/27/2007 6720 5380 4546 5549  6 1 6 0  5 8 7 4464 4297.5 7.3 2174   5 8 9  1 0 5 5 5.65 8215 7500 - - - - 7858  8 0 7 5  7 9 3 8316 1363.9 1.7 715   6 1 3   4 9 2 6.735.80 4.2  8 0

8 8/27/2007 6200 6320 5450 5990  6 1 3 9  5 7 5 1434 2237.1 3.9 870   6 2 4  1 3 3 1 6.01 7855 - - - - - - - - 7855  8 0 4 8  7 8 5 8302 33.8 0.0 - - - - - - - - - - - -3.30 3.7  8 8

9 8/27/2007 5450 5460 5590 5500  6 0 6 8  5 6 8 0459 2707.6 4.8 140   5 7 0  1 0 6 1 5.55 7470 - - - - - - - - 7470  7 9 8 3  7 7 2 8342 2234.3 2.9 - - - - - - - - - - - -4.80 5.5  7 9

10 8/28/2007 6200 6010 6080 6097  6 0 7 1  5 8 6 2432 3187.1 5.4 190   5 3 2   4 0 0 5.18 8290 9030 - - - - 8660  8 0 5 1  7 9 9 5387 6074.8 7.6 740   6 3 1   6 1 8 6.956.00 5.3  6 9

11 8/29/2007 6400 - - - - - - - - 6400  6 1 0 0  5 9 9 9422 4586.9 7.6 - - - - - - - - - - - - 7900 8730 7550 8060  8 0 5 2  8 0 6 3367 5954.6 7.4 1180   7 0 0   8 7 8 5.146.50 5.7  8 2

12 9/1/2007 6120 6430 6000 6183  6 1 0 7  6 2 2 7403 1566.6 2.5 430   5 2 3   2 5 3 5.06 7890 8270 8660 8273  8 0 7 0  8 3 3 1356 3044.4 3.7 770   7 0 8   8 9 7 5.186.30 6.1  7 7

13 9/1/2007 6120 6120 6210 6150  6 1 1 1  6 2 4 4386 1366.3 2.2 90   4 8 7   2 3 7 4.71 10570 10250 - - - - 10410  8 2 5 0  8 9 1 4733 13008.9 14.6 320   6 6 9   7 5 7 7.194.80 6.7  7 3

14 9/1/2007 6320 5910 6430 6220  6 1 1 8  6 1 8 4372 356.1 0.6 520   4 9 0   3 4 7 4.73 7070 7860 - - - - 7465  8 1 9 4  8 7 1 6735 15229.0 17.5 790   6 8 0   6 2 7 7.366.00 5.5  7 2

15 9/1/2007 6120 6070 6250 6147  6 1 2 0  6 1 7 2359 415.9 0.7 180   4 6 7   2 6 3 4.51 8180 7430 - - - - 7805  8 1 6 8  8 5 6 0715 16118.8 18.8 750   6 8 6   6 2 0 7.445.50 6.0  6 6

16 9/1/2007 6085 6160 5660 5968  6 1 1 1  6 1 1 2349 1295.7 2.1 500   4 7 0   4 0 0 4.54 8140 8500 - - - - 8320  8 1 7 8  7 8 6 3692 4308.5 5.5 360   6 6 1   6 3 3 7.165.30 6.2  6 8

17 9/1/2007 5850 6100 6070 6007  6 1 0 5  6 0 4 1338 945.5 1.6 250   4 5 6   3 1 0 4.41 7820 10070 - - - - 8945  8 2 2 3  8 3 5 7695 5718.5 6.8 2250   7 7 4  1 1 2 0 8.354.80 6.1  7 4

18 9/7/2007 5690 5730 5920 5780  6 0 8 7  5 9 1 8337 1215.5 2.0 230   4 4 3   3 2 7 4.29 7460 9140 - - - - 8300  8 2 2 7  8 5 2 2675 3678.2 4.3 1680   8 3 5  1 4 3 0 8.995.50 5.5  7 5

19 9/7/2007 6050 5840 6000 5963  6 0 8 0  5 9 1 7329 1205.4 2.0 210   4 3 0   2 3 0 4.17 8250 8730 - - - - 8490  8 2 4 1  8 5 7 8659 3318.0 3.9 480   8 1 3  1 4 7 0 8.746.30 7.3  6 6

20 9/7/2007 5310 5380 5620 5437  6 0 4 8  5 7 2 7351 2675.8 4.7 310   4 2 3   2 5 0 4.13 7820 7500 8300 7873  8 2 2 3  8 2 2 1646 3167.9 3.8 800   8 1 2   9 8 7 5.836.00 7.1  6 8
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Statistics table with 2 ages of specimens

Data Sources

 QC - Statistics is designed to draw concrete break data from 
the GEOSYSTEM QC-Concrete database.

 Data can also be entered manually using a Microso� Access 
data entry form.

 Filters can be chosen to limit the analysis to particular projects, 
mixes, or values of slump, air content, temperature and other 
values recorded for each test.

 Results can be limited to speci�c time periods as well.

Simple user interface

data sheet GS9 rev 01/27/09

Analysis Summary

 Minimum required average strength by ACI 301
 Margin of extra performance
 Concrete performance by ACI 214
 Laboratory testing pro�ciency by ACI 214

Charts

 Test strength
 Moving average strength
 Strength histogram
 Normal distribution curve
 Moving standard deviation
 Average range of test
 Within test coe�cient of 

variation

QC-Statistics Will Help You

 Track day to day changes in required average 
strength by ACI  301

 Determine the required strength for new mix 
designs by ACI 301

 Identify if the 3 test moving average falls below 
the design strength per ACI 301

 Prepare reports of mix performance for ongoing 
quality control of structural concrete

 Qualify additional mixes that do not have 
adequate history by ACI 318

 Rate mix performance by ACI 214
 Rate laboratory testing pro�ciency by ACI 214
 Prepare quality control charts per ACI 214
 Compare e�ects of variations in temperature, 

slump, air content and other parameters
 Compare results during di�erent time periods
 Monitor strength gain from 7 to 28 days

Reports Can Include

 Project information such as owner, location, 
contractor, architect, etc.

 Mix information such as quantities of the various mix 
components

 Statistics table
 Analysis summary
 Charts

Analysis summary
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Analysis Summary

Number of tests  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 47
Standard Deviation Adjustment Factor (ACI 301-05)  - - - - - - 1.000 per Table 4.2.3.3.b

Average Strength  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  4 2 3 2  p s i

Standard Deviation  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -   1 6 7  p s i
Adjusted Standard Deviation  - - - - - - - - - - - - - - - - - - - - - - -   1 6 7  p s i
1.000  x   167  =  167  psi per Table 4.2.3.3.b

Design Strength  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  3 0 0 0  p s i

Minimum Required Average Strength (ACI 301-05)  - - - - - - - - - -  3 2 3 0  p s i
1.34 x  167  +  3000 =  3224  psi per Table 4.2.3.3.a
2.33 x  167  +  3000 - 500 =  2889  psi

Margin of Extra Performance - - - - - - - - - - - - - - - - - - - - - - - - - -  1 0 0 2  p s i
(Average strength - minimimum required average strength)

Concrete Performance (ACI 214R-02)  - - - - - - - - - - - - - - - - - - - Excellent
Based on standard deviation of  1 6 7  p s i per Table 3.2
Using laboratory trial batch rating system

Laboratory Testing Proficiency (ACI 214R-02)  - - - - - - - - - - - - - - Excellent
Within test coefficient of variation  - - - - - - - - - - - - - - - - - - - - 1.85 per Table 3.2
Using laboratory trial batch rating system
Average range  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  1 3 2  p s i

3

Standard deviation, range and 
coefficient of variation

DOCUMENTATION OF CONCRETE MIX PERFORMANCE

Demonstration Use Only

Report Name: Demo2.SRC
Report Description: Memo1

3 Test Moving Standard Deviation - Test Strength
Standard Deviation: Below 400 400-500 500-600
ACI 214R-02 Rating: Excellent Very good Good
Line symbol used:
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Average Range of Test (o) and Estimated Within Test Coefficient of Variation (+)
Within Test Coefficient of Variation: Below 3 3-4 4-5
ACI 214R-02 Rating: Excellent Very good Good
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Statistics Table

 Running average strength
 Moving average strength
 Running average standard deviation
 Moving average standard deviation
 Running average coe�cient of variation

 Moving average coe�cient of variation
 Range of test
 Running average range of test
 Moving average range of test
 Within test coe�cient of variation

More information on Quality Control - Statistics for Concrete
and the entire line of GEOSYSTEM® Software at our website

GEOSYSTEM®

Software

WWW.GEOSYSTEMSOFTWARE.COM


