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**** NOTE ****

HYDR requires graphics capability in order to run!

 tc “Introduction “\l 2 Introduction:
HYDR is a menu driven program that provides solutions to many of the hydraulic formulae that are frequently encountered in the engineering of soil and water conservation practices.  It is intended to provide easy solutions to these formulae and provide an opportunity for a printed copy of each solution that will serve as documentation.

Additional features that have been added to the program include a series of mensuration routines that solve for critical features of various geometric shapes and a conversion feature which provides an easy means of converting from one system of units to another.

 tc “Supporting Files” \l 2Supporting Files:

The hydraulic analysis program is contained in a file called "HYDR.EXE".  In order to run, it must be supported by several additional files on the default drive.  These files are described below:


BRT71EFR.EXE
This is a runtime module that is copyrighted to Microsoft Quick BASIC SYMBOL 212 \f "Symbol"

OH_ENG.CFG
The file containing all of the specifics about your computing system such as type of printer.  This file is maintained and edited using a program named “eng_cfg.exe” which is available under the “utility” selection on the main engineering menu.


HYDR_DEF.DAT
This file contains the minimum, maximum, and default values that apply to most of the entries in the program.  It was placed in this file as a memory management technique.  This file is referred to as a “random access” file and as such can not be modified using normal text editors.  If you really feel that it is necessary, the data within this file can be managed using a supporting program titled “data_ed.exe” which is accessible from the “utility” selection of the main engineering menu.


HYDR.STD
This file contains the default values or any standard values that may apply to this program.  The data in this file is controlled by the “modify parameters” portion of the program (see page 27).


HYDR.ST2
Many of the values that support the program such as rock densities, pipe characteristics, drainage coefficients etc. are contained in this ASCII file.  While this data can be edited using conventional text editors, it is recommended that changes be left to the experts.  This file is covered in greater detail on page 28

HYDR.HLP
A file that contains the help information for this program.  The program will run without this file but there will obviously be no help information available.  Should the program be run without this file, a file with this name containing no data will be created.  The information in this file can be modified or clarified using a supporting program named “edithelp.exe”.


CNVERSHN.DAT
This data file is also managed by the “data_ed.exe” program.  It contains all of the information for the conversion module of this program to function.  While the “hydr” program will run without the “cnvershn.dat” file, the conversion features would obviously not be available.

tc "Loading HYDR" \l 2Loading HYDR: 
"HYDR" can be loaded in one of two ways. (actually there are several additional ways if menuing programs, DOSSHELL and Windows are considered)  Make certain that you are in the subdirectory where the engineering programs reside.  The main "Ohio Engineering Menu" can be loaded first by entering  "ENGMENU"  at the DOS prompt ( C> ) and then selecting the "Hydraulic Formula" program from the choice list.  The second option is to simply enter  "HYDR"  at the DOS prompt. 

tc "Main Menu" \l 2HYDR Main Menu -

Solutions
Mensuration
Options
Quit


SYMBOL 173 \f "Symbol"
When the program is first activated, a menu similar to that above will be displayed.  The marker identifies the function that is currently active.  Pressing "F1" will display a small description of the function.  Pressing "Enter" (SYMBOL 191 \f "Symbol") or left mouse button will activate the current function.  The first letter can also be used to activate any of the specific selections.  The right and left arrow keys or the mouse can be used to move the marker.

 tc “Solutions” \l 3 Solutions:


Solutions
Mensuration
Options
Quit

||
Circular section....(Mannings)

Parabolic section...(Mannings)

Trapezoidal section (Mannings)

Box Inlet Drop Structure

Hooded Pipe Drop Structure

Pipe Drop Structure

Straight Drop Structure

Culvert Evaluation

Dry Hydrant Design

Plunge Pool Design

Pump Drainage

Subsurface Drain Design

Surface Inlet to Subdrain

Orifice Flow Formula

Pipe Flow Formula

Weir Flow Formula

Upon pressing “S” for solutions or pressing return (SYMBOL 191 \f "Symbol") or the left mouse button when the arrow is under “solutions”, the list of situations shown above appears.  The arrow keys or the mouse allow various selections to be made and return (SYMBOL 191 \f "Symbol") or the left mouse button activates the desired selection.

Each solution is designed so that a graphical representation of the solution involved appears on the screen.  The parameters that are involved in the solution are defined on the screen and an area for the results is provided somewhere on the screen. (typically the results are displayed in the upper portion of the screen)  The cursor can moved around the screen to the various entry locations using the mouse or the arrow keys.  It is important to remember that the return key (SYMBOL 191 \f "Symbol") must be pressed before the program actually recognizes the value of an entry.

 tc “Special Keys” \l 4  Special Keys:
There are several special keys or combination of keys that are active at various times on the computation screen.  Their function is defined as follows:

F1
Pressing the F1 function key will provide help related to the screen that is active.  In many cases, a choice of help related to the screen or to special keys will be offered.
F4
A message will appear at the bottom of the screen when this key is active.  It’s purpose is to provide a list of choices related to the entry position.  For example, when the cursor is resting on a drainage coefficient, pressing F4 will cause a list of possible drainage coefficients to appear so that a choice can be made.  In most situations, this is the only way in which to change this data.
F5
If a solution has been reached, pressing this key will generate a printed report that documents the inputs and the solutions.  When this key is first pressed, a screen will appear that request a small bit of information that helps identify the project.  Once the information has been added to the screen, pressing F10 will activate the printing process.  Upon completion, the program will return to the point on the design screen from where the "F5" key was pushed.

F8 - 
Normally, when data has been entered and the return (SYMBOL 191 \f "Symbol") key pressed, the cursor will move to the next entry location.  Pressing F8 will disarm this action.  This feature was added to facilitate the use of “what if” or “trial and error” analysis or design.  For example, if you are attempting to determine the width of a trapezoidal channel that will contain a specific discharge, move the cursor to the bottom width entry, press F8 and continue to enter new values until the desired result is attained.

F9 - 
This key is used to activate the computation process.  In a few sessions, the computations are automatic with each individual data entry, but in most cases, several bits of data need to be entered and then the F9 key is pressed in order to reach a solution.  Prior to completing the computation, the data that was entered will first be validated.  If there is a problem with the data, a message will appear on the screen that will hopefully help to rectify the conflict.

Alt-P -
Holding down the “Alt” key and pressing “P” will cause the image that is on the screen to be plotted on the printer.  This works much better that the normal “print screen” function that is on the keyboard and the output is formatted to the page and there are fewer problems related to the devices that are being used.  It should be noted that the operation takes a small amount of time so if it appears that the computer is locked up, wait a couple of minutes because the printer has probably not received all of the information from the program.

 tc “Circular Section” \l 4 Circular Section:
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This solution of Manning's formula applies to round flow sections and can be used to evaluate culverts flowing under channel flow conditions or could be used to evaluate or design subsurface drainage systems.   It cannot be used to evaluate pipes flowing under pressure flow conditions.

The following formulae are used in this solution:




when:

flow depth is less than one half the diameter
















flow depth is greater than one half the diameter














where:

Q 
= discharge in cubic feet per second.

D
= diameter of the circular section in inches.

d
= depth of flow in inches.

A 
= area of flow in square feet.

r 
= the hydraulic radius of the flow area

s 
= slope of the section profile in feet per feet

n 
= Mannings cofficient of roughness.

 tc “Parabolic Section” \l 4 Parabolic Section:
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**** NOTE ****   This feature is not intended for waterway design using the retardance theory.   The "Waterway Design" program in the main menu of the Engineering Menu Programs should be used for that purpose.

This is a solution of Manning's formula for a parabolic section.  This can be used for designing rock lined waterways and if an "n" value that represents the proper retardance is used, it can be used to evaluate an existing waterway.

The following formulae are used in this solution:




where:



 




Q 
= discharge in cubic feet per second.

T
= top width of section at flow depth in feet.

d
= depth of flow in feet.

A 
= area of flow in square feet.

r 
= the hydraulic radius of the flow area

s 
= slope of the section profile in feet per feet

n 
= Mannings cofficient of roughness.

 tc “Trapezoidal Section” \l 4 Trapezoidal Section:
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This is a solution of Manning's formula for a trapezoidal section.   It can be used for designing an open channel using a trial and error solution.   A satisfactory solution can also be obtained for a surface drain.  By trying different depths and "n" values, one could determine the capacities and velocities for the as-built and the aged conditions required in open channel design.

The following formulae are used in this solution:




where:



  




Q 
= discharge in cubic feet per second.

b
= bottom width of section in feet.

d
= depth of flow in feet.

z
= side slope ratio in feet of run per foot of fall.

A 
= area of flow in square feet.

r 
= the hydraulic radius of the flow area

s 
= slope of the section profile in feet per feet

n 
= Mannings cofficient of roughness.

 tc “Box Inlet Drop Structure” \l 4Box Inlet Drop Structure:
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This provides a solution for the standard drop box inlet.   For Ohio users, the printed output also provides some guidance on which standard drawings apply to the design.

Reference - Agricultural Handbook 301




where:

Q 
= discharge in cubic feet per second.

C1
= modifier due to head h / w.

C2
= modifier due to box inlet shape b / w.

H 
= the head over the weir in feet.

L
= the total length of the weir in feet.

F
= the overfall of the structure.

 tc “ Hooded Pipe Drop Structure” \l 4 Hooded Pipe Drop Structure:

[image: image5.png]Mannings N*
Top Width
Upstream  SS 0
Dounstrean SS 0
Tailuater (YN) N
Top @
Ener @

0.0250 Capacity .
Length of pipe

cfs
£t

10
3
2

Controls

Jater @
Inlet @

Xtra Pipe = 6 ft.

Pipe Diam = 12 in.

Outlet @
>>> Hooded Inlet Structure <<<

Esc-Menu Fl-Help F5-Print F8-Advance On  F9-Compute NUM




In this design, the program will not give credit for discharge if the inlet is not primed.   The discharge will be zero until such time that the pipe is flowing full.  In other words the stage over the inlet of the hood has to be 1.4 times the diameter of the pipe for smooth pipe and 1.8 times the diameter of the pipe for corrugated.

By responding with "Y" for "tailwater (y/n)", a solution can be obtained for a submerged condition.

Be aware that it is possible to reach a solution with flow going out of the emergency spillway.  The quantity of emergency spillway flow is not computed, but a statement is added to the screen to indicate that it is happening.

Pipe Capacity - 


See page 19 for variable definitions.
*** note *** The water elevation refers to the flood stage elevation and not the elevation of normal pool.

 tc “ Pipe Drop Structure” \l 4 Pipe Drop Structure:
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This selection will provide a design for a pipe drop structure or a pond spillway system.  Once the required data has been entered and the compute action taken, a note will be added indicating which portion of the overall structure is controlling its discharge capability.  The most efficient design will be attained if the "pipe" is the controlling feature.   

By responding with "Y" for "tailwater (y/n)", a solution can be obtained for a submerged condition.

Be aware that it is possible to reach a solution with flow going out of the emergency spillway.  The quantity of emergency spillway flow is not computed, but a statement is added to the screen to indicate that it is happening.

The following equations are used to analyze this structure:

Pipe Capacity - 


See page 19 for variable definitions.
Weir Capacity - 


See page 20 for variable definitions.

*** note *** The water elevation refers to the flood stage elevation and not the elevation of normal pool.

 tc “Straight Drop Structure” \l 4 Straight Drop Structure:
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This provides a solution for the standard straight drop inlet.   For Ohio users, the printed output also provides some guidance on which standard drawings apply to the design.

Reference - Agricultural Handbook 301
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where:

Q 
= discharge in cubic feet per second.

H 
= the head over the weir in feet.

L
= the length of the weir.

 tc “Culvert Evaluation” \l 4Culvert Evaluation:
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As long as the inlet is adequately submerged, solutions to culvert flow will be provided.   When the cursor is placed next to the entrance condition, the F4 key will provide a list of entrance conditions to select from.  Following each new computation, the user will be informed as to whether the inlet or outlet is controlling.

This routine has some rather limiting features.  If you can not reach a solution for your situation, refer it to your supporting engineering staff.







where:

Q 
= discharge in cubic feet per second.

HW/D 
= headwater to diameter ratio.

So
= slope in the pipe expressed as ft per ft.

h1/D
= a submerged flow coefficient based on head to depth ratio.

D
= diameter of the culvert in feet.

k1
= submerged flow coefficient.

H
= overall head on the entire culvert system.

ke
= entrance coefficient.

n
= Manning’s coefficient of roughness for the culvert material.

L
= total length of the culvert.

reference:
Handbook of Concrete Culver Pipe Hydraulics



Portland Cement Association

 tc “Dry Hydrant Design” \l 4 Dry Hydrant Design:
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The intent of the dry hydrant design is to assure that the desired amount of water (normally determined by the fire department) is available by providing no more a specified amount of head loss.  This head loss is controlled by the “hydr.st2” file.  

Three different configurations for the pipe layout are accessible by pressing the “F6” function key.

The head losses in the system are calculated using the Hazen-Williams formula:
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where:

f 
= friction loss per 100 feet of pipe.

Q 
= flow in gal. per min. 

C
= Hazen – Williams coefficient.

D
= diameter of the pipe in inches.

Adjustments for fittings:

In line strainers 
+ 10 feet.

90( elbows
+ 20 feet.

30( and 45( elbows
+ 10 feet.

Reducers
+ 10 feet.

 tc “Plunge Pool Design” \l 4 Plunge Pool Design:
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Three options are included for the design of a plunge pool.  All of the designs are from NRCS Design Note 6.  Two options are from the 1986 version of the design note and provide a design for a rectangular and elliptical plunge pool.  The third option is based on the 1969 version of the design note.  The 1969 version is included because it’s results are significantly different and some other agencies still accept that design.

For the extensive details of the 1986 design procedures, please refer to the NRCS Design Note 6, dated March 5, 1986.

In the 1969 version:


Pool depth is determined using:
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Pool position is determined using:
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Rock volumes are determined using:
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Where:

a 
= thickness of riprap or riprap and filter material, ft.

d 
= size of riprap of which 50 percent by weight is smaller, ft.

D 
= inside diameter of conduit, ft.

h
= depth of stilling basin below invert of outlet channel, ft.

m
= depth of water at maximum discharge, ft.

g
= acceleration due to gravity, 32.2 ft / sec2.

p
= distance from top of pipe to max. pool water surface, ft.

Q
= discharge from pipe in cubic feet per second.

x
= horizontal distance from pipe outlet to center of basin, ft.

 tc “Pump Drainage” \l 4 Pump Drainage:
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This feature provides all the information necessary to design a pump drainage system.  Two items in this section should be explained.   The minimum head required is determined by adding one foot to the difference between the stop elevation and the invert of the outlet elevation.  It presumes that the outlet pipe will not be larger than a 12".  Also, if the "F" factor is changed to "1.0" and the drainage coefficient is less than "1.0" the coefficient is automatically changed to "1.0"

The F6 changes the design procedure so that instead of entering the start and stop elevations and computing the pit dimensions, the pit area can be entered and the start and stop elevations will be computed.

REFERENCE - Ohio Drainage Guide or Standard 533
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Where:

Q 
= discharge in cubic feet per second.

C 
= drainage coefficient (inches of water over 24 hrs.

A 
= area to be drained in acres.

F
= adjustment factor.  Use 1.0 if subsurface and surface drainage are both involved, 1.2 when subsurface only is involved.

AREA
= cross-sectional area of pump pit.

start
= elevation at which pump starts.

stop
= elevation at which pump stops.

cph
= cycles the pump will run per hour.

 tc “Subsurface Drain Design” \l 4 Subsurface Drain Design:
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This screen provides the tools to design eight mains of subsurface drainage, aka tile drainage.

The computations involved in subsurface drainage have already been covered in previous selections.  The first computation related to the amount of water that the drain needs to carry.  This in accomplished by calculating the volume involved in removing a specified amount (drainage coefficient) in 24 hours.  The second computation involves determining the capability of the drain, which is the same computation that was used in the circular solution of Manning’s equation.

The first entry involves selecting the type of material that will be used.  This is accomplished by pressing the F4 key and selecting the material from the list that is presented.

Next is to select the degree of drainage that is desired.  Once again the F4 key will provide a list of “drainage coefficients”.  This selection determines the number of inches that will be removed in 24 hours and is normally determined by the types of crops being grown.  

The next entry simply give the main line a name or identity.

The grade of the line is the next entry and is entered as the number of feet of fall per foot of run.

Last, the numbers of acres draining through this main.

As soon as the drainage area is entered, the calculations are made and all of the parameters of the computation are displayed.  If you find it necessary, the design can be adjusted by modifying the grades or selecting a different material.

 tc “Surface Inlet to Subdrain” \l 4 Surface Inlet to Subdrain:
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This program is intended to size an orifice so that the main line that it is connected to is not overloaded.  It there is a need to remove more water than will pass through the system, enlarging the orifice will not affect the overall design, the solution would be to increase the size of the drain line.

Although the graphics display a perforated stand pipe, this solution can be used for designing the orifice to control the flow into a subdrain using a variety of inlets.   It will not provide a design if the outlet system is overloaded.

Reference - National Engineering Field Handbook - Chap. 8




 tc “Orifice Flow Formula” \l 4Orifice Flow Formula:
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The intent of this design screen is to provide a solution to the orifice equation.  When any of the three entry values are changed, a new solution instantly appears.

Guidance on the orifice coefficient can be found in Kings Handbook or the National Engineering Field Handbook.

The F6 key will cause the diameter entry to change to an area entry so that a solution can be reached for odd shaped orfices.

 tc “Pipe Flow Formula” \l 4 Pipe Flow Formula:
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This screen solves the pipe flow formula.  Contrary to the subsurface drain or Manning’s solution, this solution has the pipe flowing under pressure flow conditions.

Definitions of the inputs are as follows:

n
Manning’s coefficient is a number that reflects the roughness of the sides of the pipe.  Guidance on selecting this value can be found on the help screen as well as the typical hydraulic handbooks.

Ke
The entrance coefficient, as it implies, reflects the losses that occur around the entrance of the pipe.

Kb
The bend loss reflects the losses when bends in the pipe exist.

d
Diameter of the pipe is entered in inches and should reflect the inside diameter of the smallest portion of the pipe.

h
There is differing opinion as to how the head is measured.  Some measure from the center of the outlet pipe and others feel that it should be six tenths the diameter above the outlet invert to the elevation of the headwater.

L
The total length of the pipe in feet.

If the pipe is installed with excessive grade (with more fall than reported in the computation) the flow becomes super critical and the computations are no longer valid.

 tc “Weir Flow Formula” \l 4  Weir Flow Formula:
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This screen solves the basic weir formula.  The screen begins with a circular weir.  It can be horizontal or vertical.  Examples would include the top of a riser pipe.

Pressing the F6 function key will cause the inputs to change into a linear weir.  This might be “V” shaped, rectangular, trapezoidal or any other shape constructed with straight lines.

The weir coefficient (C) is affected by the shape of the weir and whether it is sharp crested or broad crested.  Some assistance is available in selecting the proper “C” value on the help screen.  Additional assistance can be found in hydraulic references such as “Kings Handbook of Hydraulics”.

Depending upon which mode the system is in (F6) you will enter the diameter of the weir, and the program will compute the weir length, or you will enter the weir length directly.

The head is the vertical distance between the lowest point in the weir and the headwater, measured upstream far enough to avoid draw down effects.

 tc “Mensuration” \l 3 Mensuration:

The dictionary defines mensuration as “the branch of mathematics dealing with the determination of length, area or volume”.  While this has very little to do with “Hydraulic Formula”, the interface used for the hydraulic formula solutions works very well with mensration of several shapes, and for this reason was added to this program.

From time to time, one finds themselves in a situation where they need to calculate a certain dimension or parameter related to an odd shape.  For example, you might be closing a survey traverse and need to calculate the hypotenuse of a right triangle or maybe your wife wants to buy a piece of carpet for that odd shaped bathroom.  For whatever reason, the following shapes are offered with solutions to some of their features.  Maybe they will be helpful in your children’s math class.

The screens are all populated with default information and are interactive,  meaning that as soon as information is added, new calculations are made.  The screen are all pretty straight forward and therefore no more details are offered for any of the solutions.
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 tc “Right Triangle”\l 4 Right Triangle:

[image: image23.png]Right Triangle

Area = %-a:b

. b2

Side ‘a’ . 3.00 6.00
Side ‘b’ 4.00 36° 52° 11
Side ‘¢’ 5.00 53° 7' 48"

Esc-Menu Fi-Help F5-Print F8-pdvance On NUM




 tc” Oblique Triangle” \l 4 Oblique Triangle:
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 tc “Equilateral Triangle” \l 4 Equilateral Triangle:
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 tc “Trapezoid” \l 4 Trapezoid:
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 tc” Cube” \l 4 Cube:
[image: image27.png]Vol =
a-=
Surface firea = 6-a2
Side ‘a’
@

Esc-Menu Fi-Help

Cube

F5-Print

Area
Vol

F8-Advance On

96.00
64.00

NUM




 tc” Rectangular Parallelopiped” \l 4  Rectangular Parallelopiped:
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 tc “Prismatoid” \l 4 Prismatoid:
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 tc “Square” \l 4 Square:
[image: image30.png]Square

B
Side ‘a’ 4.00
Diagonal . 5.66
Area ........ 16.00

Esc-Menu Fi-Help F5-Print F8-pdvance On NUM




 tc “Rectangle” \l 4 Rectangle:
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 tc”Parallelogram”\l 4 Parallelogram:
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 tc”Parabola” \l 4 Parabola:
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 tc “Frustrum of Pyramid“ \l 4Frustrum of Pyramid:
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 tc “Frustrum of Cone” \l 4Frustrum of Cone:
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 tc “Circle / Sphere” \l 4Circle / Sphere:
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 tc “Options” \l 3 Options:

Solutions
Mensuration
Options
Quit

||
Conversion Factors

Modify Parameters

Program Details

Switch Printers

Temporary Exit to DOS

 tc “Conversion Factors”\l 4 Conversion Factors:
It seemed to be a common occurrence to have to research another reference in order to convert the required inputs in the hydraulic formula solutions from inches per day to gallons per minute, or any one of a number of scenarios.  It became more common with the increased attention to the metric system.  For that reason, the conversion routine was added to this program.

This module provides two windows or boxes on the screen.  The upper box provides a list of “from unit ….. to unit” scenarios.  You can used the arrows to move though the list, or use the PgUp/PgDn keys to move several lines at a time or enter the first letter of the desired “from unit” to move to the first one beginning with the entered letter.

Once the desired situation has been selected, moving to the lower box (by pressing the F10 key) the value to be converted can be entered.  Once entered, the conversion is automatically made and displayed.

Additonal conversion items can be added to the list using the “data_ed” program which is listed with the utilities on the main menu.

 tc “Modify Parameters” \l 4 Modify Parameters:
There are several instances throughout the program where entries are already made when you get to the screen.  These are referred as defaults and they are designed to make the program easier to use.  If you desire to change these “automatic” entries, this screen will accommodate your desires.  This information is stored in a file named “hydr.std”.

The information includes:

Include tailwater on pipe structure designs (Y/N)? 
 N

Several of the pipe structures include tailwater as part of the design.  If you typically do not consider tailwater in your design, set this value to “N” and you will not have to change it when you get to the screen.

Drainage Coefficient 
 3/8

The drainage coefficient is the amount of water that is planned to be removed by the system in 24 hours.  Pressing the F4 key will provide a list of values that can be used as a default and changes will not be necessary when you use the design screen.

Drainage Material 
 CP Tubing - Normal Inst. Condition

Once again, the F4 key will provide a list of choices that you can use.

Plunge pool design note option 
 Rectangular - Design Note 6 - 1986

The three choices are listed when F4 is pressed.  Be sure that you using the method acceptable to the responsible engineer.

Dry hydrant standpipe length 
  5

This allow the normal hydrant standpipe length to be selected.

Pump drainage cycles per hour 
 10

Pressing F4 will list several options that will control how often the pump operates.

 tc “Program Details” \l 4 Program Details:
Program details list some of the capabilities and limitations of the program.  In the case of this program, the most important information on this screen is the date of the last modification.  Many times subtle things might be done to the program that do really warrant a change in the version number.  In these cases, the date of the last change is added to this screen which is used to make certain that you have the last compilation of the code.

 tc “Switch Printers” \l 4 Switch Printers:

If there are two printers connected to your system’s “lpt1” port, usually with a switch box or perhaps a networked system,  this selection will cause the program to change the print control features to the other printer.  This controls the special characters that are sent to the printer to create bold print or underline.  If a several strange characters are printed when you print a report, there is a good chance that the wrong printer is set up for your system.

 tc “Temporary Exit to DOS” \l 4 Temporary Exit to DOS: 

Occasionally, it is necessary (or at least would be nice) to jump out of the program without loosing all the data entered on a screen.  Perhaps you need to look in another subdirectory for a file or in another file for information or copy a file or whatever.  This feature will suspend the program and send you out to a DOS prompt, which will allow all of the above items to be accomplished.  The only caution is that you HAVE to be in the same subdirectory that you left from when you enter “exit” to return.  If you are not, strange things might eventually happen.

 tc"Quit" \l 3 Quit:

Solutions
Mensuration
Options
Quit

||
Return to Engineering Menu
Exit to DOS System

Other Program Choices

The last selection on the menu bar is to Quit.  When this selection is made, another list of choices is presented.  The first is to return to the Main Menu of the Ohio Engineering Programs.  From here you can select from the list of programs.  The second choice is to Exit back to the operating system.  In the past, this would return you to a DOS prompt.  Now, more than likely, you will be returned to the Windows desktop.

If there are other Ohio Engineering programs on your system, the will be additional choices in the list that will lead you directly to these programs.

 tc “HYDR.ST?” \l 2 HYDR.ST?:
Many of the values that appear as defaults and the values that control or validate entries, are contained in one of three files.  The first one was discussed earlier and is named “hydr_def.dat”.  The information in this file in mainly control type information such as minimum and maximum allowable entries.  This file is maintained using the “data_ed.exe” program that is found under utilities on the main engineering program.  

The second was also discussed earlier and is maintained by “Modify Parameters” on the main menu.  It contains more or less, user favorites for a few of the entries.

The third file is named “hydr.st2” and contains such information as drainage coefficients, tubing sizes, etc. and coordinates used to draw the images on the screen.  This file is designed to make the hydraulic program more versatile and to allow you to adjust the program to your specific needs.  The file is in an ASCII format and can be modified using a standard word processor or text editor.  It is imperative however, that the file structure be maintained.  That information between asterisks simply identifies the data on the right side of the comma and need not be changed.  This is only for the user's information as the computer doesn't even use it even though it reads it.  The data on the right side of the comma is used by the program.  If it is in quotation marks, the new data needs to be in quotation marks and if there are no quotes, do not add them.  If the file is improperly modified, the hydraulic program will not run and as you can imagine, changing the coordinates of the drawings could really raise havoc.  In other words, make certain that you know what you are doing prior to attempting changes to this file.

Please keep in mind that this file is provided as a convenience and should not be used to supercede the engineering standards or good engineering judgement.

Following is a sample "HYDR.STD" file detailing how it is structured with typical values:

"Tailwater (0=N;1=Y) ........." , 0

"Drainage Coef Pointer ......." ,  2

"Drainage Material Pointer ..." , 12

"Design Note 6 Option ........" ,  2

"Hydrant Standpipe Length ...." ,  5

"Cycles Per Hour Pointer ....." ,  3

Following is a sample "HYDR.ST2" file detailing how it is structured with typical values:

"*Program Version / Date*"          , "OH-Ver 3.01"

"*Date of last program edit / fix*" , "3/5/01"

"*Riser to Pipe Diam Ratio*",    1.25

"*Straight Inlet Maximum Overfall*" , 5

"*RipRap Density*" , 2.64

"*Water Density*" , 1

"*Hydrant Standpipe Size *", 6

"*Hydrant Head Loss Limit*" , 20

"*Opt. Pump Cycles per Hr*"  ,   6             ,   8              ,   10      ,  12

"*Xtra Head on Pump (outlet diam)*", 1

"*Drainage Coefficients*"   , "1/4","3/8","1/2","5/8","3/4","7/8", "1","5/4","3/2","7/4","2"

"*Acceptable Subdrain Sizes*",3,4,5,6,8,10,12,14,15,16,18,20,21,22,24,27,30

"*Subdrain Material Types*", "*smallest diam*","*largest diam*","*nval*"

"Smooth Wall Pipe / T&G / Bell & Spigot", 3 , 24 , .012

"Concrete - Normal Inst. Condition  ", 4 , 20 , .013

"Concrete - Normal Inst. Condition  ",22 , 30 , .013

"Concrete - Poor Inst. Condition"    , 4 , 20 , .014

"Concrete - Poor Inst. Condition"    ,22 , 30 , .014

"Clay - Normal Inst. Condition "     , 4 , 15 , .013

"Clay - Normal Inst. Condition "     ,18 , 18 , .013

"Clay - Normal Inst. Condition "     ,20 , 20 , .013

"Clay - Poor Inst. Condition"        , 4 , 15 , .014

"Clay - Poor Inst. Condition"        ,18 , 18 , .014

"Clay - Poor Inst. Condition"        ,20 , 20 , .014

"CP Tubing - Normal Inst. Condition"   , 3 ,  8 , .015

"CP Tubing - Normal Inst. Condition"   ,10 , 12 , .017

"CP Tubing - Normal Inst. Condition"   ,15 , 15 , .017

"CP Tubing - Normal Inst. Condition"   ,18 , 18 , .020

"CP Tubing - Normal Inst. Condition"   ,21 , 21 , .021

"CP Tubing - Normal Inst. Condition"   ,24 , 24 , .022

"CP Tubing - Poor Inst. Condition"     , 3 ,  8 , .016

"CP Tubing - Poor Inst. Condition"     ,10 , 12 , .018

"CP Tubing - Poor Inst. Condition"     ,15 , 15 , .018

"CP Tubing - Poor Inst. Condition"     ,18 , 18 , .020

"CP Tubing - Poor Inst. Condition"     ,21 , 21 , .021

"CP Tubing - Poor Inst. Condition"     ,24 , 24 , .022

"    *Entrance Type*"         , "h1/D","k1","Q/D^5/2" , "k" , "m","He/D","ke"

"Projecting ... groove edge " , .70 , .0514 , 2.58 , .0045 , 2.00 ,.049,.25

"Projecting ... square edge " , .64 , .0668 , 3.5  , .0145 , 1.75 ,.116,.46

"Projecting ..... thin edge " , .53 , .0924 , 4.0  , .0420 , 1.33 ,.205,.92

"Headwall  .... groove edge " , .74 , .0468 , 3.3  , .0018 , 2.5  ,.035,.19

"Headwall  ... rounded edge " , .74 , .0419 , 2.58 , .00065, 2.67 ,.016,.15

"Headwall  .... square edge " , .67 , .0645 , 2.58 , .0098 , 2.0  ,.105,.43

"Miter / square / 2:1 slope " , .74 , .0750 , 4.0  , .021  , 1.33 ,.091,.62

"coordinates for graphical plots"

"Pipe Drop Structure Data        1 thru 17 "

"Hooded Inlet Data              18 thru 28 "

"Hydrant Data - Truck 29 thru 41 - Bumper 42 thru 45 - Post X 46 thru 49"

"             - Embankment 50 thru 59 "

"Box Inlet Data                 60 thru 118"

"Straight Drop Inlet           119 thru 152"

"Hickenbottom Inlet            153 thru 172"

"Pump Drainage                 173 thru 192"

"Graphical 2                   193 thru 203 (first value is counter, second null"

"Graphical 2 (high res)        204 thru 227 (first value is counter, second null"

"Graphical 3                   228 thru 240 (first value is counter, second null"

"Graphical 3 (high res)        241 thru 266 (first value is counter, second null"

"Graphical 4                   267 thru 282 (first value is counter, second null"

"Graphical 4 (high res)        283 thru 313 (first value is counter, second null"

"Graphical \                   314 thru 326 (first value is counter, second null"

"Graphical \ (high res)        327 thru 351 (first value is counter, second null"

"--1---|---2---|---3---|---4---|---5---|---6---|---7---|---8---|---9---|--10---|"

570,156,570,165,198,146,198,151,206,151,142,151,150,151,150, 75,198, 75,570,156

198,138,198, 75,278, 44,390, 44,536,154,550,164,570,180

154, 68,584,156,576,161,180, 79,172, 71 198, 75,278, 44,390, 44,520,142,534,152

570,180

 28, 69, 28, 72, 14, 57, 40, 57, 40, 72,  8, 72, 40, 72, 50, 75, 50, 93,  8, 78

 36, 78, 36, 89,  8, 89

  8, 93, 30, 93,  8, 97, 30, 97

 95, 90,101, 93,101, 90, 95, 93

 67,101, 95,102,107,104,170,105,225,108,420,143,448,153,488,159,532,160,589,161

333,175,260,145,120,117,260,100,260,145,380,130,518, 68,380, 85,380,130,452,160

380,130,308,100,260,105,308,100,308, 70,372, 96,372, 91,310, 66,174, 83,218,101

228,100,190, 85,308, 70,120,117,116,114,253, 97,260,100,372, 96,372, 82,512, 65

518, 68,380, 85,372, 82,172, 77,151, 69,292, 62,270, 52,324, 67,356, 63,170, 73

162, 73,272, 56,282, 57,346, 67,342, 65,168, 71,162, 73,282, 57,276, 60,343, 68

342, 65,380, 81, 20,155,270,155,300,132,528, 67,620, 67, 20, 91,175, 91

333,175,260,145,120,117,260,100,260,145,380,130,518, 68,380, 85,380,130,452,160

120,117,116,114,253, 97,260,100,260,118,372,104,372, 82,512, 65,518, 68,260,122

380,107,372,104,140, 57,245, 92,260, 42,364, 76,528, 67,620, 67, 20,155,270,155

340,145, 20, 91,280, 91,316,112

376, 70,380, 76,408, 70,412, 76,392, 78,396, 84,376, 86,380, 92,408, 86,412, 92

392, 94,396,100,376,102,380,108,408,102,412,108,364,141,384,143,404,141,424,143

384, 67,396, 69,380, 69,400, 70,382, 70,398, 80,196, 81,384, 85,396, 81,444, 85

208, 85,212,117,208,123,212,161,428, 85,432, 92,428, 98,432,161,376, 79,404, 81

 10,  0,  0,  1,  1,  0,  2,  0,  3,  1,  2,  2,  1,  3,  0,  4,  1,  4,  2,  4

  3,  4

 23,  0,  0,  1,  0,  2,  1,  0,  1,  1,  2,  0,  2,  1,  3,  1,  3,  2,  3,  3

  3,  4,  2,  4,  2,  5,  1,  6,  1,  7,  0,  7,  0,  8,  0,  9,  1,  8,  1,  9

  2,  8,  2,  9,  3,  8,  3,  9

 12,  0,  0,  0,  1,  0,  2,  0,  3,  0,  3,  1,  1,  2,  2,  2,  3,  3,  0,  4

  1,  4,  2,  4,  3,  4

 25,  0,  0,  1,  0,  2,  1,  1,  1,  2,  2,  1,  2,  2,  3,  1,  3,  2,  3,  3

  2,  3,  2,  4,  2,  5,  2,  6,  1,  4,  1,  5,  3,  5,  3,  6,  3,  7,  3,  8

  2,  8,  2,  9,  1,  8,  1,  9,  0,  7,  0,  8

 15,  0,  3,  0,  4,  0,  2,  1,  3,  1,  4,  1,  1,  2,  3,  2,  4,  2,  0,  3

  1,  3,  2,  3,  3,  3,  4,  3,  3,  4,  4,  4

 30,  0,  2,  6,  2,  7,  1,  6,  1,  7,  0,  6,  0,  7,  1,  4,  1,  5,  2,  2

  2,  3,  3,  0,  3,  1,  3,  2,  3,  3,  3,  4,  3,  5,  3,  6,  3,  7,  3,  8

  3,  9,  4,  0,  4,  1,  4,  2,  4,  3,  4,  4,  4,  5,  4,  6,  4,  7,  4,  8

  4,  9

 12,  0, 10,  0, 11,  0,  9,  1, 10,  1,  8,  2,  9,  2,  7,  3,  8,  3,  6,  4

  7,  4,  5,  5,  6,  5

 24,  0, 10,  0, 10,  1, 11,  0, 11,  1,  9,  2,  9,  3, 10,  2, 10,  3,  8,  4

  8,  5,  9,  4,  9,  5,  7,  6,  7,  7,  8,  6,  8,  7,  6,  8,  6,  9,  7,  8

  7,  9,  5, 10,  5, 11,  6, 10,  6,  11
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_895818624.unknown

_895818733.unknown

_895824234.unknown

_1044877460.unknown

_1045034804.unknown

_1045035299.unknown

_1045037355.unknown

_1045034476.unknown

_1044871545.unknown

_895825563.unknown

_895821571.unknown

_895823536.unknown

_895822386.unknown

_895821345.unknown

_895818626.unknown

_895818628.unknown

_895818625.unknown

_895818619.unknown

_895818622.unknown

_895818623.unknown

_895818620.unknown

_895818617.unknown

_895818618.unknown

_895818615.unknown

_895818616.unknown

_895814836.unknown

_895816109.unknown

