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1.0 TRAFFIC MAST DESIGN 
This spreadsheet has been developed to aid in the design of traffic strain poles and the associated foundations, high mast foundations and mast arm pole foundations.  Analysis in the spreadsheet is based on AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaire and Traffic Signals, 2001 4th Edition with Interims through 2006.

For wire span structures, the spreadsheet provides an estimate of the tensions forces in the wires and the resulting loads acting at the base of the structure due to these tensions. For mast arm and high mast structures, the spreadsheet provides an estimate of the ground line moment caused by the loading of the structure for use in the design of the foundations.  

The spreadsheet does not take into consideration the weight of fittings, bolts, and plates that are used to attach the different poles.  All units used in the spreadsheet are English. 

1.1 SELECTION SCREEN

The selection screen is divided into 3 different structures: Wire Span Arrangements, Traffic Mast Arm Design, and High Mast Design.  To choose one of the options simply click on the button corresponding to the structure and configuration desired to analyze.  To return to the selection screen, click on one of the many “Return to Selection Screen” buttons.
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1.1.1. Wire Span Arrangements
The wire span arrangements section is divided into 7 different configurations: Singlewire, C-Shape, L-Shape, Box, Drop Box, Triangle, and Drop Diagonal.  These configurations are shown above by the corresponding button.  Choosing one of these options will allow input for a wire span arrangement and provide the wire tensions and ground line reactions.  This information will be used for wire strength selection, stockpiled pole selection, and foundation selection.  
1.1.2. Traffic Mast Arm Design
Choosing this option will allow input for a mast arm traffic pole and provide the ground line moment to be used in the foundation design.

1.1.3. High Mast Design
Choosing this option will allow input for high mast and provide the ground line moment to be used in the foundation design.

2.0 WIRE SPAN DESIGN

Depending on the type of configuration selected, the input sheets will vary slightly. This is based on the number of wires and arrangement to one another.  The following will be a discussion of the different parts of the input tabs.  Places where inputs can be made, the text is colored blue.  All grayed out cells and black labeled text are not to be changed and are protected by the spreadsheet.
2.1. Header
The header, located at the top left of the screen, allows for the input of general job information. This information will also be transferred to the output sheet after the program is run and will be printed out along with the results.
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2.2. Wire Span Attachments
There are several types of attachments which may be added to the span wires.
2.2.1. Signal Inputs

Signal dimensions for the span wire are input under the Signal Input section on the left of the screen.  Six different types of signals can be entered for the span wire and are labeled Type 1 through 6 as default.  These labels can be changed by simply typing a different name in place of the current label. 
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Input dimensions require the length, width, thickness and weight of the signal.  Length is associated with the height of the signal.  Below shows a picture of the length and width dimensions.  Thickness is the “into page” dimension of the picture shown below.
[image: image4.emf]
2.2.2. Sign Inputs

Sign dimensions for the span wire are input under the Sign Input section on the left part of the screen.  Two different types of signs can be entered for the span wire and are labeled Type 7 and 8 as default.  These labels can be changed by simply typing a different name in place of the current label. 
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Input dimensions require the length, width, and weight of the sign.  Length is associated with the height of the sign.  No thickness value is required as the sign is assumed to be thin.

2.3. Orientation
Depending on the configuration that is chosen, there will be a certain number of poles and wires available.  A schematic of the configuration with poles and wires labeled is located at the bottom left of the input sheet. The schematic for the box configuration is shown below.


[image: image6]
Configurations follow a clockwise direction with the labeling of the poles and wires. 
Angles are labeled based on the pole that the wires are attached. For example, Angle A is the angle between the wires at Pole A.  Angles must add up to 360 for a Box and Drop Box configuration, 180 for a C-Shape and Triangle configuration, and 90 for an L-Shape configuration. The Orientation Angle input section for a box configuration is shown below.
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2.4. Diagonal Wire

This section only applies to drop diagonal configurations.  The inputs include three options shown below.
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The input chosen will determine the direction of the diagonal wire or if one is to be analyzed.
2.5. Wire Inputs
The Wire Inputs section located at the center of the Input sheet, is where attachment positions on the wires are entered.  Depending on the configurations chosen, the number of wire inputs will change.  Below is the sample input for one wire in the Wire Inputs section.
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This wire spans from Pole A to Pole B.  This could be found in the schematic on each page or simply look at the attachment height input which tells which pole the wire is to attach.
Diameter of the span wire is assumed to be 1 inch and the weight 1 lb/ft in order to account for all the additional electrical wires that are bundled with the span wire. The 1 inch diameter affects the wind load calculations.  This can be changed if one desires to change the diameter but 1 inch is recommended.  Input for the diameter of the wire is located at the top of each Wire Input section.

The next input in this section is the amount of sag desired. This is set to 5% as the recommended value.  Attachment heights for the poles are recommended to be 2 ft below the overall height of the pole.  Different attachment heights can be used and there is an input for the attachment height of the wire at its starting pole and another one for the ending pole.  These inputs are labeled “Attachment Height Pole (designated pole)” and are located at the top and bottom of the wire input.

The sign and signal layout inputs are the next set of inputs for a wire.  Input distances are measured from the last input location with the first input being from the starting pole and the last input being the distance remaining to the ending pole.  This excludes the drop wire in drop box configurations as there is a separate input called “Messenger Length to Pole (designated pole)” for that length.  

There are twelve incremental lengths that can be entered allowing for eleven attachments to each wire.  Length 1 is the length from the pole (or drop box corner in drop box configurations) to the first attachment. Length 2 is the distance from the first attachment to the second attachment and so on until the last attachment is entered and the distance from the last attachment to the end pole location is input. For example, if there were 7 attachments as shown above, then the distance from the sixth attachment to the seventh attachment would be entered in “Length 7” and the distance from the seventh attachment to the end pole would be entered in “Length 8”. All cells following Length 8 are zeroed out. There is a “Total” cell at the bottom of the input range that will provide the span length as a check.

There are drop down boxes between each “Length” input where the type of attachment is to be entered.  There type of attachment is based on the “Signal Input” and “Sign Input” sections at the left of the input sheet.  Based on which attachment you chose, the corresponding dimensional and weight information will be used. 
A length must be specified for each wire span. A zero span length is not a valid entry between poles.

2.6. Pole Inputs
This section is where the type of pole is chosen and the various attachments to the pole are entered.  All poles are to have the same loading and therefore only the worst case pole must be setup and all other poles will use its loading.  

2.6.1. Poles

Pole dimensions and inputs are entered in the “Poles” tab.  The Poles input tab is shown below.
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In this tab, there are 4 poles (26 ft, 28 ft, 30 ft, and 32 ft) that are labeled Poles in Yard.  This means that these poles are currently stockpiled.  There are 5 other spots colored in blue that are available for input using different poles.  Any pole that is entered here is referenced into the wire span configuration sheets for use in a drop down menu as shown below.

[image: image11.wmf]Pole

Height (ft)

Base Dia. (in)

Top Dia. (in)

Thickness (in)

Tension (lbs)

Defl. (in/100#)

Pole A

36.00 ft

21.00 in

15.96 in

0.25 in

10700

0.13

3.22

Pole B

36.00 ft

21.00 in

15.96 in

0.25 in

10700

0.13

3.22

Pole C

36.00 ft

21.00 in

15.96 in

0.25 in

10700

0.13

3.22

Pole D

Vert. Pole

36.00 ft

21.00 in

15.96 in

0.25 in

10700

0.13

3.22

36 ft Pole

36 ft Pole

36 ft Pole

36 ft Pole


Therefore, if an existing pole configuration is to be used then just select it from the drop down menu on the input sheet. However, if a new pole configuration is to be used, then this pole must be entered in the “Poles” tab and then return to the wire span configuration sheet to select the newly entered pole from the drop down menu.  The pole selected from the menu will display its dimensions and inputs in the cells located beside the drop down.

2.6.2. Horizontal Arms

This section is where any mast arms that may be attached to the strain poles would be entered and is shown below. 
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The length of the mast arm and the height it is attached are the only inputs needed. The dimensions of the mast arm are estimated from the length that is specified.  The mast arms can be attached along the X and/or Z axis.  Reference the schematic at the bottom left of the input sheet for the direction of the X and Z axis.

2.6.3. Pole Attachments Dimensions
There are several types of attachments which may be added to the pole.  The Pole Attachment Dimension section is shown below presenting all the different types of attachments.
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2.6.4. Signal Inputs

Signal dimensions for the signals placed on the poles are input under the Pole Attachment Dimensions section on the right of the screen.  Four different types of signals can be entered for the pole and are labeled Signal-(3 Headed), Signal-(5 Headed), Signal-(Alt. 1), and Signal-(Alt. 2) as default. These labels can be changed by simply typing a different name in place of the current label.  Input dimensions require the length, width, thickness and weight of the signal.  Length is associated with the height of the signal.  Below shows a picture of the length and width dimensions.  Thickness is the “into page” dimension of the picture shown below.

[image: image14.emf]
2.6.5. Sign Inputs

Sign dimensions for the signs placed on the poles are input under the Pole Attachment Dimensions section on the right of the input page.  One type of sign can be entered for the pole and is labeled Sign as default.  These labels can be changed by simply typing a different name in place of the current label.  Input dimensions require the length, width, and weight of the sign.  Length is associated with the height of the sign.  No thickness value is required as the sign is assumed to be thin.

2.6.6. Other Pole Attachment Inputs
Pedestrian Signals, Luminaries, Big Signs, and Video Cameras can be added to the pole.  Dimension inputs for these items are entered in the Pole Attachment Dimensions section. Input dimensions require the length, width, thickness and weight of the attachments.  Length is associated with the height of the attachments and thickness is the “into page” dimension.  

2.6.7. Orientation

The orientation of the attachments is based off an X-Y-Z coordinate system. The X-Y-Z plane is shown in the schematic located at the bottom left of the input sheet.  The Y-axis is associated with the vertical dimensions or heights.  The X and Z axis are located in the same plane and represent the distance away from the pole.  The picture below illustrates the positive coordinate system in relation to the pole.

[image: image15]
2.6.8. Attachment Placement

This section of inputs describes to the spreadsheet the location the attachment is placed on the pole.  Distances are measured from the face of the vertical pole to the center of gravity of the attachment.  There are two separate input sections shown below: X-Axis Attachments and Z-Axis Attachments. 
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X-Axis Attachments input section is where all the attachments that are to be placed on the X-Axis Mast Arm or on the X-Axis side of the pole are to be input.  The same methodology holds true for the Z-Axis Attachments section.  The attachment sections allow for one signal, sign, pedestrian signal, luminaire, big sign and video camera to be placed in each direction.  Signals, signs and pedestrian signals only have the Y-axis (height) available for entry. This is because these attachments are assumed to be attached to the pole and their centers of gravity are known from the dimension input section. The Z-Axis inputs are grayed out for the X-Axis attachments because these should be zero for attachments along the X-axis.  This same methodology is true for the X-Axis inputs for the Z-axis attachments. 
Luminaire, Big Sign and Video Camera attachments have the X and Y axis inputs available for X-Axis attachments and the Z and Y axis inputs available for the Z-Axis attachments.  This is to allow the positioning of the attachment at some distance specified by the user along the X or Z axis.  

The pedestrian signal has a positive or negative axis toggle for its input.  This is because the pedestrian signal is always assumed to be attached 16 inches from the face of the pole and could be attached on either the positive or negative side of the pole in relation to the X and Z axis.

2.7. Wind Velocity

A wind velocity input is located under the Orientation Angle section.  It is by default set to 90 mph, which is the AASHTO recommendation, but can be adjusted if the user chooses.

2.8. Running the Program

Below the reactions summary there are two buttons: “Run for Selected Pole” and “Solve for Most Efficient Pole”. The “Run for Selected Pole” will run the program and return the results for the pole which has been selected in the pole input section. An output page will be created which displays a schematic of the wire span configuration with attachments and a pole with attachments.  This will help the user check that the inputs are being interpreted correctly. Also on the output page are the results from the analysis placed in summary tables.  The summary table will have red colored notes beside them stating the pole is okay or what condition it is failing. A sample output page is shown below.
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The other method of analysis is “Solve for Most Efficient Pole”.  This button runs the program for the poles that are stockpiled in the yard.  It is important that all poles stockpiled in the yard be organized from weakest to strongest. This is because the program will start with the first pole listed on the Poles tab and work down the list until it finds a pole that will work. This process may take awhile.  After this analysis is complete, an output page will be created for the working pole. If there is not a pole that will satisfy the strength, then there will be a statement noting that no pole satisfies the condition.  There will also be red colored notes stating why the pole is failing. 
2.9. Output

The output consists of 3 tables shown below.
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Under Wire Load, the tension force in the wire is provided for the controlling load case.  Load cases analyzed are Groups I, II, and III as stated in AASHTO.  Group I is dead load only, Group II is dead and wind load and Group III is dead and ice loads with half of the wind load. The service wire tension outputs the controlling load case with no factors applied. Load factors for the wire are 3 for Group I and 2.25 for Groups II and III due to a 1.33 overstress allowance.  Finally, the factored wire tension is output, which is the service tension multiplied by the load factor.  The factored load is the load used for selection of wire size and strength to go on the pole.  Kentucky mainly uses a 10.8 kip strength wire and a 15.4 kip strength wire.  A note is displayed beside the factored load telling which wire to use or to use a special wire if a stronger wire is needed.
In drop box configurations, an extra set of outputs are displayed. These outputs handle the drop wire that extends from the pole to the drop box.  This wire handles the resultant force of both connecting wires. Much like for the individual wires, the service and factored loads are given.  The note that is displayed in this configuration provides the strength of wire needed for the drop wire.

Under Pole Load, forces that are applied to the pole and the foundation are output. The pole tension is a combination of the forces the wires impose on the pole along with the forces attachments and wind.  Like the wire load, load Groups I, II, and III are analyzed.  The service pole tension outputs the controlling load case with no factors applied. Load factors for the pole are 1.92 for Group I and 1.45 for Groups II and III due to a 1.33 overstress allowance.  The factored pole tension is the service tension multiplied by the load factor.  The factored load is the load used for selection of pole size based on strength, and must be less than the stringing tension value input in the pole specifications.  

Serviceability is also a concern in pole selection.  AASHTO states that pole deflection need not exceed 2.5% of the pole height under dead load only conditions.  Therefore, this is checked with the deflection rate.  Each pole has an associated deflection rate associated with it that is given in inches deflected per 100 lbs of force.  Therefore, the deflection given by multiplying the pole deflection rate by the dead load only pole tension must be less than 2.5% of the pole height.  This is checked in the output by rearranging the formula and as long as the calculated maximum deflection rate is greater than the pole’s deflection rate, serviceability is satisfied.
The service ground line moment is used for foundation selection.  This value is used to go into the foundation charts provided to the State of Kentucky for selection of the correct shaft design.   
The tether box displays the maximum stringing tension that can be applied to the tether wire. Therefore, if a tether wire is to be used, then the maximum the tether wire can be strung is listed.  This value should be used by the contractor in conjunction with some sort of tension measuring devise in order to not exceed the force. This output which is only printed on the configurations input page is shown below.
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In Drop Diagonal configurations, there is a Diagonal Wire output.  In this output there is a limiting sag value and a limiting stringing tension value.  The limiting sag value provides the minimum about of sag that could be used and not overstress the connecting poles.  In line with the sag, a limiting stringing tension is output to be used the same way the tether values are used in which a contractor would have to make sure not to stress the wire beyond this tension.  The output is shown below.
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3.0 TRAFFIC MAST ARM DESIGN

This sheet was developed to give an estimate of the loads acting at the base of a mast arm support structure. The spreadsheet does not take into consideration the weight of fittings, bolts, and plates that are used to attach the different poles.  Below is an outline of how to use the spreadsheet.

3.1. Header

The header, located at the top of the input page, allows for the input of general job information. This information will also be transferred to the output sheet.

3.2. Poles and Arms

The pole material is the first input and is located at the top of the page.  A drop down box is presented to choose between steel and aluminum.  Next, the pole and horizontal arm inputs are presented as shown below.
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3.2.1. Vertical Pole

The only vertical pole input is the length (height).  All other dimensional information is estimated from the length of the pole.  These estimations were determined by reviewing past pole designs to find common dimensional data relating to the height of the pole.
3.2.2. Horizontal Arms

The length of the mast arm and the height it is attached to the vertical pole are the only inputs needed. The dimensions of the mast arm are estimated from the length that is specified.  The mast arms can be attached along the X and/or Z axis.  Reference the schematic at the bottom of the sheet for the direction of the X and Z axis shown here.


[image: image24]
3.3. Attachments

There are several types of attachments which may be added to the mast arms and pole. The Attachment section is shown below presenting all the different types of attachments.
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3.3.1. Signal Inputs

Signal dimensions are input under the Attachments section.  Four different types of signals can be entered and are labeled Signal-(3 Headed), Signal-(5 Headed), Signal-(Alt. 1), and Signal-(Alt. 2) as default.  These labels can be changed by simply typing a different name in place of the current label. Input dimensions require the length, width, thickness and weight of the signal.  Length is associated with the height of the signal.  Below shows a picture of the length and width dimensions.  Thickness is the “into page” dimension of the picture shown below.

[image: image26.emf]
3.3.2. Sign Inputs

Sign dimensions are also input under the Attachments section.  Three different types of signs can be entered and are labeled Sign 1 through 3 as default.  These labels can be changed by simply typing a different name in place of the current label.  Input dimensions require the length, width, and weight of the sign.  Length is associated with the height of the sign.  No thickness value is required as the sign is assumed to be thin.

3.3.3. Other Pole Attachment Inputs

Pedestrian Signals, Luminaries, Big Signs, and Video Cameras can be added to the structure.  Dimension inputs for these items are entered in the Attachment section. Input dimensions require the length, width, thickness and weight of the attachments.  Length is associated with the height of the attachments and thickness is the “into page” dimension.  

3.4. Location of Centriods
A schematic of the configuration with poles and mast arm orientation shown is located at the bottom of the sheet.  

3.4.1. Poles and Arms

No inputs are necessary for this section as they are calculated based on the inputs from the Poles and Arms section. 
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3.4.2. Attachment Placement

This section of inputs describes to the spreadsheet the location the attachment is placed on the structure.  Distances are measured from the face of the vertical pole to the center of gravity of the attachment.  There are two separate input sections: X-Axis Attachments and Z-Axis Attachments.  X-Axis Attachments input section is where all the attachments that are to placed on the X-Axis Mast Arm or on the X-Axis side of the pole are to be input.  The same methodology holds true for the Z-Axis Attachments section.  
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The attachment sections allow for seven signals and seven signs to be placed on each mast arm and one signal and sign to be placed on the vertical pole. In addition to those inputs, one pedestrian signal, luminaire, big sign and video camera can be placed on each mast arm or pole.

All Z-Axis inputs are grayed out for the X-Axis attachments because these should be zero for attachments along the X-axis.  This same methodology is true for the X-Axis inputs for the Z-axis attachments. Y input values for the first seven signal and sign inputs are grayed out as well.  The first seven inputs in each category are assumed to be attached to the mast arm of its designated axis.  Therefore, the Y values will equal the mast arm height for that axis once a non-zero value is placed in the X-axis input for the X-axis attachments or the Z-axis input for the Z-axis attachments.

Signal and sign inputs with the word Pole beside them are designated input slots for signals and signs that are to be attached to the pole.  These inputs allow the placement of the signals and signs to be placed at any height along the vertical pole and at any distance away from the face of the pole.

Pedestrian signals only have the Y-axis (height) available for entry. This is because these attachments are assumed to be attached to the pole and their centers of gravity are known from the dimension input section. The pedestrian signal has a positive or negative axis toggle for its input.  This is because the pedestrian signal is always assumed to be attached 16 inches from the face of the pole and could be attached on either the positive or negative side of the pole in relation to the X and Z axis.  Like the signal and sign entries, the X-axis value for X-Axis attachments and the Z-axis value for Z-Axis attachments will appear once a non-zero Y value is entered.

Luminaire, Big Sign and Video Camera attachments have the X and Y axis inputs available for X-Axis attachments and the Z and Y axis inputs available for the Z-Axis attachments.  This is to allow the positioning of the attachment at some distance specified by the user along the X or Z axis and at any height using the Y axis.  

3.5. Summary Sheet

The summary sheet has two result boxes: Single Plane Summary and Double Plane Summary.  If only one mast arm is entered then results will appear in the Single Plane Summary box.  If both mast arms have length inputs, then results will appear in the Double Plane Summary box.  Therefore make sure that if only one mast arm is attached to the pole that the other mast arm pole is zeroed out.
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Single and double mast arm setups are analyzed differently for wind.  According to AASHTO 3.9.3, an acceptable method to design for the effects of wind from any direction is by applying the following two load cases of normal and transverse wind loads acting simultaneously.  This method is only applicable where all signs on the structure are approximately in one plane and is not applicable for structures with arms in two or more planes.

	Load Case
	Normal Component
	Transverse Component

	1
	1.0(BL)
	0.2(BL)

	2
	0.6(BL)
	0.3(BL)


Where (BL) is the basic load for the effects of wind loads on structures with rigid horizontal supports. Double mast arm setups are designed for the worst case wind load direction which is normal to the axis producing the largest forces.
Results are broken down into the different group load combinations (Group I, II, III), and then the worst case moment, shear, axial and torsion forces are summarized in a separate box.  These are service (no load factors applied) forces.  The moment can be used to pick out the acceptable foundation from the foundation chart.
There is an output button that will produce an output page. This page will have a sketch of the structure with the attachments placed on the structure in a somewhat scaled manor.  A legend shows what each symbol means.  Each symbol with have a distance value associated with it providing the horizontal distance from the face of the vertical pole.

4.0 HIGH MAST DESIGN

This sheet was developed to give an estimate of the loads acting at the base of a high mast support structure. The spreadsheet does not take into consideration the weight of fittings, bolts, and plates that are used to attach the different pole sections.  Below is an outline of how to use the spreadsheet.

4.1. Header

The header, located at the top of the input page, allows for the input of general job information. This information will also be transferred to the output sheet.

4.2. Material Selection

The pole material is the first input and is located at the top of the page.  A drop down box is presented to choose between steel and aluminum.  

4.3. Pole Sections

High masts are usually composed of different sections as the pole gets progressively taller.  Therefore, three section inputs are allowed for input in this spreadsheet as shown below.
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Base diameter, top diameter, length and thickness of each section will be needed for input.  The same drag coefficient is used for all sections and is assumed from the AASHTO specifications.

4.4. Attachments 

The attachments section allows for the input of the luminaire characteristics.  High mast luminaires are described by their weight and effective projected area (EPA).  This input section is shown below.
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4.5. Summary Sheet

The summary sheet outputs the results of the analysis and is shown below.
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Results are broken down into the different group load combinations (Group I, II, III), and then the worst case moment, shear, axial and torsion forces are summarized in a separate box.  These are service (no load factors applied) forces.  The moment can be used to pick out the acceptable foundation from the foundation chart provided to the State of Kentucky.

Case 1 and 2 describe the wind loading applied to the high mast.  According to AASHTO 3.9.3, an acceptable method to design for the effects of wind from any direction is by applying the following two load cases of normal and transverse wind loads acting simultaneously.  This method is only applicable where all signs on the structure are approximately in one plane and is not applicable for structures with arms in two or more planes.

	Load Case
	Normal Component
	Transverse Component

	1
	1.0(BL)
	0.2(BL)

	2
	0.6(BL)
	0.3(BL)


Where (BL) is the basic load for the effects of wind loads on structures with rigid horizontal supports. 

5.0 TROUBLESHOOTING
5.1. Settings
Microsoft Excel 2003 or higher should be used to run this program.  Macro security should be set to Medium in the >Tools>Macro>Security>Medium.
The solver must be installed to run the macros in this spreadsheet. This can be installed if not already in Tools/Add-ins/--Analysis Toolpak, Analysis Toolpak VBA, and Solver Add-in must all be checked.

5.2. Missing Solver
MISSING:SOLVER problems can be solved by these steps.  
The following is how to solve the problem on excel 2007 but 2003 works in the same manner. The only difference may be that the solver has a different file path.  It is most likely located in your personal harddrive folder/Program Files/Microsoft Office/Office11(this could be 10 or 12 or something like it)/Library/Solver/Solver.xla.  You are basically looking for the Library folder with the Solver in it.

Error message: “Compile error: Can’t find project or library”.  

This error has been found on computers running Microsoft Office Excel 2007.  The error is caused when the Microsoft Visual Basic compiler is unable to locate the Solver reference file.  The solution is to manually input the path to the Solver reference file, using the following steps:

Step 1: Click “OK” on the error dialogue.  This will bring the user to the Visual Basic screen.  

[image: image33.jpg]e Vi o A gm0 P
A
PR T L E LI

[ r—————)





Step 2: Reset the troubleshooter by clicking the “stop” button (square button in top toolbar).
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Step 3: Open the “References” dialogue by going to the “Tools” menu.
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Step 4: Uncheck the reference listed as “MISSING: SOLVER.XLA”.  Click the “Browse…” button.
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Step 5: In the “Add Reference” dialogue, highlight “Microsoft Office Excel Files” in the “Files of Type” field.  Next, highlight “SOLVER” and click “Open”.
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Step 6: Make sure “SOLVER” has a check next to it.  Click “OK”.  Exit the Microsoft Visual Basic editor by clicking on the “X” at the top right of the screen.  The Solver macro in the spreadsheet should now be working.
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