KUMIX 3.4BTA 1
QuICK START GUIDE

KU Mix is a concrete mix design program based |
Microsoft Excel that includes aggregate optimizatio
Optimization is performed on the basis of aggregate volu
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3. Input Material Details
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PART 1. BEFOREY OU BEGIN

1.1 Materials Required
Gather the following materials before you prepare to run K. M

1. The KU Mx 3.4 BETA 1 Excel file.
2. Computer with Microsoft Excel 2000 or newer

If you are usingexcel 2000 or 2003use KU Mix 3.4 Beta 1 (Excel 2003); for
Excel 2007or Excel 2010,make sure to use KU Mix 3.4 Beta 1 (Excel 2007).xIsm
or KU Mix 3.4 Beta 1 (Excel 2010).xIsm correspondingly.

3. You will need your Microsoft Office CD to install the Solver Alddif prompted
in Section 1.2, Step 1.

1.2 Setting Up Your Computer
Before opening KU M for the first time, perform the following series of operations
through the Excel menu items:
1. Install Solver Add-in.

For Excel 2000 or 2003:

Go t o:
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E¥ Microsoft Excel - Book1
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Figure 1

Solver Add-in

Tool for optimization and equation solving




For Excel 2010:
(Da

a Click theMicrosoft Office Button  , and then clickExcel Options

b. Click Add-Ins, and then in thi#anagebox, selecExcel Add-ins.

c. ClickGo.

d. IntheAdd-Ins available box, select th&olver Add-in check box, and clicloK.
Tip: If Solver Add-in is not listed in théAdd-Ins available box, clickBrowseto
locate the addh. If you get prompted that the Solver Aaidis not currently in
stalled on your computer, clickesto install it.

e. After you load the Solver Add, theSolver command is available in thenalysis
group on théata tab.

For Excel 2010:
a. Click theFile menu and choogeptions.
b. Now in theExcel Optionsdialogue box, clickAdd-Ins from the left sidebar.
In theManagedrop-down box, selecBolver Add-in, and then clickGo.
In theAdd-Ins available box, select th&olver Add-in check box, and clicloK.
. After you load the Solver Add, theSolvercommand is available in thenalysis
group on théata tab.

2. Security Setting for VBA

For Excel 2000 or 2003: o )
Go to: MAdomd sYYSecurityé Y Select Medium

3] Fle Edit View Insert Format | Tools | Data Window Help

N EH R F R FE |eoeton v @ F 8] X ] 4[R5 100%

e B s B R RS | O [ Goal Seek- th Changes... End Review 5 & % & | [
G111

Macros... Alt+F8 |

Record New Macro...

Security...

Visual Basic Editor Alt+F11
el | Tusted Fubshers Microsoft Script Editor ~ Alt+Shift+F11

() Very High. Only macros installed in trusted locations will be allowed to run. All
other signed and unsigned macros are disabled.

O High. Only signed macros from trusted sources will be allowed to run. Unsigned
macros are automatically disabled.

Figure 2

(®) Medium. You can choose whether or not to run potentially unsafe macros.

() Low (not recommended). You are not protected from potentially unsafe
macros. Use this setting only if you have virus scanning software installed, or
you have checked the safety of all documents you open.




Then, go ™MacroT&XolSecYrityé Y Select the us-t
Check the ATrust access to Visual Basi Pr c
setting up your computer.
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Figure 3

Trust all installed add-ins and templates
ETrust access to Visual Basic Project:

For Excel 2007 or 2010:
(Da
1. Click theMicrosoft Office Button ~ , and then clickExcel Options for
Excel 2007; click thé=ile button, then clickOptions for Excel 2010.
2. Click Trust Center, and then clicklrust Center Settings.
3. SelecMacro Settings,and therselectDisable all macros with notification.
4. Mark theTrust access to the/BA project object modelbox.
5. Click OK andOK.

Security Warning: Every time the program is opened, clokp t i oamd é
then clickEnable this content(this appears at the top of the screen below
the Home tab and above the formula bar). The program will not run until
this operation has been completed.




PART 2: USING KU MIX

2.1 Startup and Settings
To begin using KU NK:

1. Open KU Mx 3.4 BETA 1 (Excel 2003) .xlIs in MicrosofExcel 20000r 2003 open
KU Mix 3.4 BETA 1 (Excel 2007).xIsm or KU M 3.4 BETA 1 (Excel 2010).xIsm if
you are usindgexcel 2007 or 2010

2. If prompted, choose Enable Macros Bxcel 2007 and 2010selectEnable this
contentunderOptions if you receive é&ecurity Warning).

2.2 General Navigation
KU Mix 3.4 BETA 1 has four main sections that may be accessed using the buttons

Functions as both a final report for the concrete
mix design and a navigation site.

Materials to be used for concrete mix design and
mixture optimization may be input and stored.

Concrete mix design properties are identified
and mix design optimization is accomplished.

View additional details regarding the aggregate
gradation and optimization.

found on each page.




2.3 Process to Design an Optimized Mix
The optimization process consists of six steps. All steps can be accomplished easily
by navigating from thélome page.

T Use Section A of this guide, AQui ck
description of the optimization process and for future reference.

T Use Section B of this guide, -deptbet ai |
explanation of the optimization process.

A. Quick Reference Navigation

Enter the materials information which may be used
in the concrete mix optimization (aggregates,
cementitious materials, admixtures).

Input Materials

Select the materials and mix properties for

Design Mix N
optimization.

Optimize the concrete mix using the selected

Optimize Mix Design .
materials.

View Mix Design View the completed concrete mix design (Home).

Review the optimized combined gradation details

View Gradation Details
- (recommended).

Save the completed mix design as a new Excel
Workbook (optional).

Save Mix Design

B. Detailed Instructions
Step 1 of 5 Input Material Information
Click Input Materials from the Home Page

About KL MK YWiew GGradation Details
Change HeaderFooter Save Mix Design

Figure 4




Step 1 of 5:Input Material Information (continued)

From this point, four basic materials may be entere@ementitious Materials,
Aggregates, Air Entraining AgentsndOther Admixtures Materials entered during this
process will be available during the mix design process described in Step 2.

A detailed description of each column header can be found on pad$615

To begin, ClickCementitious Materialsand enter the material information.

Cementitious Materials Home Input Materials Diesign Mix

Specific Date

Material Producer Sample # N .
e am Gravity | Obtained

Type I/l Cement Cement Producer 3.20 12/23/20058

Figure 5

Click Input Materials to continue entering materials and their properties for
Aggregates Air Entraining Agents, andOther Admixtures.

Click Design Mixto continue after all material information has been entered.
Step 2 of 5 Design Concrete Mix
A complete concrete mix can be designed using the following four steps.

1. Begin with Part 1: i Sel e c-Cementitous Ulataria n t
Rati o, and Design Air Contento

1. Select Cementious Materials, Water-Cementitious Material Ratio, and Design Air Content

a. Press the button at right to Select Cementious Materials Select Cementitious Materials

Enter cementitious material Quantities into the table below

Specific Quantitiy

Material Producer -- Sample # Gravity (Ibs)

Enter (or select) the Design Air Content Percent

Enter (or select) the Water-Cementitious Material Ratio 045 vl
7 vl

Figure 6




Step 2 of 5 Design Concrete Mix (continued)
a. Click the Select Cementitious Materialsbutton to choose which of these
cementitious materials will be used in the current mix design.

Cementitious Material Selection

Material -- Producer -- Sample #
Type I/T Cement — Cement Producer, In

BOX 2

Select Up to Five Cementitious Materials

Select

Unique items: 1

Cementitious Material(s) Selected

Cementitious Material Producer

Type I/II Cement h Cement Producer, Inc.

BOX 3

Figure 7

Selecting cementitious materials involves three steps:

i. Materials entered durin@tep 1may be added to the current mix design by
selecting the desired materialB®©X 1 and clicking theAdd > button. Materials
selected fronBOX 1 will appear inBOX 2 and can be removed by clicking the
Deletebutton.

ii. After all desired materials have been adde8@X 2, click theSelectbutton to
complete the process. Materials selected for use will app8&Xn3.

iii. To finish and save your selections, cliclose




Step 2 of 5 Design Concrete Mix (continued)
b. Enter the quantities (in Ib/§jifor the materials selected in Step 2a (shown in Figure 6

1. Select Cementious Materials, Water-Cementitious Material Ratio, and Design Air Content

a. Press the button at right to Select Cementious Materials Select Cementitious Materials .

Enter cementitious material Quantities into the table below

Specific Quantitiy

Material Producer -- Sample # Gravity (Ibs)

Enter (or select) the Water-Cementitious Material Ratio

Enter (or select) the Design Air Content Percent

Figure 6 (repeated)
c. Enter (or select) the Wat&ementitious Material Ratio
d. Enter (or select) the Design Air Content Percent

2.Go to: ASel ect Aggregates and Gradati o

2. Select Aggregates and Set Gradation Constraints

Enter (or select) the max and min percent
retained desired on the 19 mm (3/4 in.) sieve

Press the button at right to Select Aggregates Select Agoregates

Enter aggregate blend Minimum and Maximums {by volume) into the table below
{leave blank if no blend limitations are desired)

Specific  Minimum' Maximum'  Blend

Aggregate EET L ETE] Supplier oy ) ) @ Vorame)

"Minimum and Maximum percent blends must be specified by percent voiume of aggregate.

Figure 8

a. From the puldown list, select th@op Sievesize that will retain aggregates from
the combined gradation.

b. Enter (or select) the desired maximum and minimum percentage retained on the
Top Sieve

The actual percentage retained on Tlo@ Sievewill automatically be adjusted to
obtain an optimum combined gradation. This range represents a target that may o
may not be satisfied depending on the aggregates selected and any blend
limitations (Part d.).




Step 2 of 5 Design Concrete Mix (continued)

c. Click Select Aggregatedo select aggregates for use in the current mix design.
The process for selecting aggregates is identical to the process outlined on Page
for selecting cementitious materials. If desired, th@wv Aggregatestab shows
the individual aggregate gradations. Chdlew Gradation to display the chart.

Select Aggregates  Wiew Adgregates l

Gradation Type

5 Percent retained
(by weight)

¢~ Cumnulative percent
retained (by weight)

¢~ Percent passing
(by weight

Percent Retained

Sieve Size
Wiew Gradation

—mCas

Aggregates Selected: 3

Figure 9

If desired, input minimum and maximum restrictions (as a percentage of total
aggregate volume) on the aggregate blend. These limitations will be enforced

d.

during the optimization process and may adversely effect the combined gradation.

Go : NnSel ect Chemical Admi xtur es

3. Select Chemical Admixtures

a. Press the button at right to select an Air Entraining Agent (AEA) Select AEA,

b. Enter the Air Entraining Agent Quantity {US fl oz) into the table below

e Ry A Dosage Rate (US fl 0z)* Percent Specific  Quantity

min max Solids Gravity (US fl 0z)
Air Entraining Agent

c. Press the button at right to select additional Chemical Admixtures Select Admixtures

d.

Enter Chemical Admixture Quantities (US fl 0z) into the table below

Chemical Admixtures A Dosage Rate (US fl 0z)* Percent Specific  Quantity

min max Solids Gravity (US fl 0z)
Superplasticizer Admixtures R Us

*Manufacturer's recommended dosage rate per cubic yard

Figure 10




Step 2 of 5 Design Concrete Mix (continued)

a. Click Select AEAto select an air entraining agent for use in the current mix
design. The process for selecting an air entraining agent is identical to the process
outlined on Page 7 for selecting cementitious materials.

Enter the air entraining agent quantity (US fl oZ)yidto the table.

Click Select Admixturesto select additional chemical admixtures.

Enter the quantities (US fl oz/)dfor any additional chemical admixtures into the
table.

. Go To: ACompl ete and View Concrete
. Click Optimize Mix Design

4, Complete and View Concrete Mix Design

Press the hutton at right to optimize the mix design Optimize Mix Design

. . . . . wiew Mix Design
Press a button at right to view the completed mix design or combined

aggregate gradation details i i -
ERPEEREE View Gradation Details

Figure 11

b. Click View Mix Design to see the completed mix design. An example of a
completed mix design is shown on Page 14.

Step 3 of 5:Evaluate Optimized Mix Gradation Details (Optional)
Click View Gradation Detailsto view additional gradation details.

1. Select minimum and maximum combined gradation limits for comparison purposes
only. This step will not change the combined gradation.

1. Select Minimum and Maximum Gradation Limits {if desired)

Press the button at right to input the minimum and maximum gradation limits Input Gradation Limits I

Press the button at right to select minimum and maximum gradation limits Select Gradation Limits

Aggregate Gradation Comparison Minimum or Maximum

3/4" 8 - 18 Rule
314" B - 18 Rule

[Tl Check here to remove these comparison lines from the percent retained chart below

Figure 12

a. Click Input Gradation Limits to enter specific minimum and maximum limits for
the percent retained on each sieve.

b. Click Select Gradation Limits. These limits are for comparison purposes only.
These optional limits may be toggled on or off using the checkbox located below
part b.




Step 3 of 5 Evaluate Optimized Mix Design Details (continued)

2. If desired, manually adjust the aggregate blend using the scroll bars to change the
percentages of each aggregate in the mix design. The aggregatenbigtotal
100%.
Note: KU Mix will automatically adjust the mixture proportions and combined
aggregate details based on any changes to the aggregate blend.

a. Click Restoreto return to the original optimized aggregate blend.

Combined Aggregate Details Blend Blend 15
(hy Wsight) (by “olume)
Aggregates:|1-1/2 PCCP GMQ -- CA-6 327% 326%
34" GMQ - CAS 20.4% 20.4%
Midwiest Concrete Materials — MA- 46.9% 47.0%

110

35

Date: December 16, 2008 100.0% | 100.0%

Contractor: [Quality Construction Co.

Project: County Road 443 25

30

Workability Factor

Combined Gradation| Actual Gradation
Percent Retained Limits Pass/Fail 20
Mominal _ mm_ | Optimum __ Actual Min Max 80 60 40

15" 375 0.0% 0.0% 0.0% 0.0% PASS Coarseness Factor

1" 26 55% 55% 2.0% 6.0% PASS "

3w | 19 | 8v% | 88% | 50% | 180% | Pass [+ Optinum WF & CF & Actual WF & CF

12" 125 11.6% 14.4% 8.0% 18.0% PASS Modified Coarseness Factor Chart

38" 8.5 12.6% 9.5% 8.0% 18.0% PASS
Mo, 4 4.75 13.0% 15.9% 8.0% 18.0% PASS TTLTT
No. & 2.36 12.9% 10.0% 8.0% 18.0% PASS g B
Mao. 16 1.18 12.2% 12.2% 8.0% 18.0% PASS
Mo. 30 0.6 10.7% 9.4% 8.0% 15.0% PASS
Mao. 50 0.3 8.2% 9.9% 5.0% 158.0% PASS
Mo. 100 | 0.15 4.7% 4.2% 0.0% 5.0% PASS
MNo. 200 | 0.075 0.0% 0.0% 0.0% 5.0% PASS

pan TA 0.0% 0.0% 0.0% 2.0% PASS

Warkahility Factor (WF)*™ Target: 351 Actual 351
Coarseness Factor (CF): Target: £9.6 Actual. 596

“Including a -0.7 correction due to a low cermentitions material content

Sieves Openings

Percent Retained

Combined Fineness Modulus 529 100 10 1 0.1 0.01
Sieve Opening (mm)

Model Parameters: 2 to B percent retained on the

N - -4 - Optimum Gradation —&— Actual Gradation
25 mm {1.0/in.) sieve

— — KDOTLC-HPC — — KDOTLC-HPC

Percent Retained Chart

Individual Aggregate Details Blend Blend
(by Weight} (by Volume)

Aggreg 1-1/2" PCCP GMQ — CA6 327%  326%
3/4" GMQ - CA-5 204%  204%

Midwest Concrete Materials — MA-2 469%  47.0%

Date: April 24, 2009
Contractor: |Quality Construction Co_
Project: County Road 443

Sieves Openings Percent Retained (by weight] on Each Sieve
Agaregate Designation
MNominal __mm CAB CA5 MA-2
15" 375 0.0% 0.0% 0.0%
1 25 | 0.0% 0.0%
304" 19 J 0.0% 0.0%
172" 125 . 26.0% 0.0%
38" 95 26.0% 0.0%
No_4 475 45 0% 4.0%
No_ & 2.36 J 3.0% 20.0%
No. 16 118 | 0.0% 26.0%
No. 30 06 | 00% 20.0%
Mo. 50 0.3 1 0.0% 21.0%
MNo. 100 | 0.15
Mo. 200 | 0.075

)

/

/7‘1/

L h hn
ST EE g

@
-]

Percent Retained fby weight)on Each Sieve

Sieve Size

[Specific Gravity: | 264 | 264 [ 2 | ‘ —+—CAS —8—CAS —a—MA2
|FmenessMndu\u5:| 729 | 6.49 | |

Figure 13

Note: When the values entered for Percent Retained do not sum to 100% for an
individual aggregate, KU Mix normalizes the values for that aggregate to 100%
during the optimization process.




Step 4 of 5 Update the Report Header and Footer Information
On the Home Page:

a. Click Change Header/Footer
Mix Report Information B| Mix Report Information

Company Information ]M’lx Information I Company Information ~ Mix Information ]

Contractor:

Company Name:
| Quality Construction Co.

| University of Kansas
Project:
| County Road 442

Address Line 1:
| CEAE Department

Address Line 2: Source of Concrete:

| 2150 Learned Hall

| Ready Mix Concrete

Address Line 3: ke SO

| 1530 W. 15th St.

| LC-HPC Bridge Deck

City: Placement Type:

‘ Lawrence

| Conventional

Report Number: Target Strength:

State: Zip Code: :
‘ Kansas j ‘ 660457600 ‘ 1 ‘ 4,000 psi

Telephone Number: Target Slump:

3 0.5
‘ 785.864.3885 +-

Prepared By:

Fax Number:
‘ 785.864.5631)

‘ Joe Engineer

Clear Form

Figure 14

b. Update information as necessary and cdk to update the mix design report, or
click Cancelto return to the home page without making any changes.

Step 5 of 5 Save the Optimized Mix Design Report and Gradation Details (Optional)
Click Save Mix Designto save the report as a new Microsoft Excel Workbook.




Figure 15. Example of completed concrete mix design




