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Y'ou have specified the following settings for this drawing:

Units and Precision
Linear urits ... METRIC
Angular unitz . DEGREES
Angular tppe ... AZIMUITHS
South azimuths ... OFF
Linear precizion ... 3
Elevation precigion ... 2
Coordinate precision ... 4
Angular precizion ... 4
Scale and Sheet Size
Harizantal scale ..1:1000
Yertical scale ... 1:100
Sheet size ... 534 mm x 847 mm
Coordinate Zone
Iran. 48 to 54 degrees East [UTH 39M). EDEOEDT?) D atumn
Transverse Mencatar [TH)
Urikmowr D aturn [IFéM]
Orientation
Base Point ¥ and ' ... 0.0000, 0.0000
Eaze Point Morthing and Easting ... 0.0000, 0.0000
Morth Rotation ... 0.0000 degrees. clockwise from vertical
Text Stules
Style set .. MLERDY
Current style .. STANDARD
Border Style ... MONE
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Attention
a)
Under Curve Stations, the station, northing, and easting information is displayed for the following items:
+ PC: Point of Curvature
+ PI: Point of Intersection

+ PT: Point of Tangency
+ RP: Radius Point

You cannot edit this data. If the current PI has no curve, then only the PI station, northing and easting, and overall PI
central angle are displayed.

b

Y)uu can edit the following information for the curve:
+ R: Radius

L: Length of curve

Tc: Tangent length of the circular curve

¢« LC: Length of long chord

D: Degree of curve

Mc: Middle ordinate of the circular curve

Ec: External secant of the circular curve

c)

You can view, but not edit, the following information:

» lc: Central angle of the circular curve
+ I: Total central angle of the overall PI {curves and spirals) when a spiral exists
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y. Line/Curve > curve between two lines

v. Line/Curve > curve on two lines
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(Spiral Curve ) Jlasl e
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Spiral parameter descriptions
Spiral parameters | Description
L1 The Central Q angle of spiral curve L1, which is the spiral angle,
Lz The Central Q angle of spiral curve L2, which is the spiral angle,
T1 The total tangent distance from PI to TS,
Tz The total tangent distance from PI to 5T,
®1 The tangent distance at SC from TS,
w2 The tangent distance at CS from ST.
1 The tangent distance at SC from TS,
T2 The offset distance at C5 from =T,
F1 The offset of the initial tangent into the PC of the shifted curve.
Pz The offset of the initial tangent out to the PT of the shifted curve.
k1 The abscissa of the shifted PC referred to the TS,
k2 The abscissa of the shifted PT referred to the ST,
LT1 The long tangent of spiral in.
LTZ The long tangent of spiral out,
5T1 The short tangent of spiral in.
5Tz The short tangent of spiral out,
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Alignment > Station Label Setting » N.W

Alignment Station Label Settings

[¥ Station labels |
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Profile » Profile Setting » Values ...
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The following illustration shows examples of vertical exaggeration. The horizontal distance of 50' in the X direction represents
the horizontal distance on the profile (stationing). 50" of drawing distance = 50 feet of stationing. The vertical distance of 50' in
the ¥ direction represents the vertical distance on the profile {elevation). Because the vertical scale is 1"=5', the vertical
exaggeration is 10 times. The profile plots with 50' of drawing distance in the Y axis equaling 5' of elevation change, as shown:

g
b

| ~ 55 o e Lo oS sl ¥
é &ly 3 L5 gate Gluly (s te 2
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18400 20+00

—em! 50.0000" Llma—

Vertical exaggeration examples
The following illustration shows the factors used in calculating the vertical curve based on stopping sight distance:

MINIMUM STOPEING
SIGHT DISTANCE (5)

GRADE COMING |

GRADE GOING
INTO PV {Gy) OUT OF P (Ga)
SELECTION SELECTION

POINT

= = HEIGHT OF HEIGHT OF
(%) Q EYE (hi) OBJECT (hah

Drawing a vertical curve by stopping sight distance

The following equations are used to calculate the stopping sight distance .
If the safe stopping distance (S) is less than the length of the curve (L):

A2

L= = -
mox[d'zhﬁ,jﬁ:]-

If (S) is greater than (L):

200x[ fh + [h]°
L= 25-(—“}; i ]

where:
L = Length of vertical curve in feet
S = Sight distance in feet
A = Algebraic difference in grade percent

hl = Height of eye above alignment surface in feet

h2 = Height of object above alignment surface in feet
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The following illustration shows the parameters used in calculating a vertical curve based on minimum passing sight distance:

MINIMUM PASSING
SIGHT DISTANCE (5)

CRADE COMING ‘

INTO PV (By) OUT OF PV (Ga)
SELECTION D SELECTION

POINT

HEIGHT OF B HEIGHT CF
EYE

&) @ OBJECT (h2)

Drawing a vertical curve by passing sight distance
The following equations are used to calculate the passing sight distance:

L= 15_(30%([”."&;_1 + w/'h_l]:w
- A

A

f(S) is greater than (L)

) AS?
100% (20, + [2h,)

where:
L = Length of vertical curve in feet
S = Sight distance in feet
A = Algebraic difference in grade percent
hl = Height of eye above alignment surface in feet

h2 = Height of object above alignment surface in feet
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The following illustration shows the parameters used in calculating a vertical curve based on minimum passing sight distance:

MINIMUM PASEING
SIGHT DISTANGE (S)

GRADE COMING ‘

INTQ PYI (€4)
SELECTICN 2

POINT

| GRADE GOING
OUT OF P (Ga)
'y

AR\
(*)

HEIGHT OF

BYE () Q)

HEIGHT CF
OBJECT (h2)

Drawing a vertical curve by passing sight distance

The following equations are used to calculate the passing sight distance:

Lo [
- A
f (S) Is greater than (L)
_ Af?
100 (,[2h, + ,[2h,)°

where:
L = Length of vertical curve in feet
S = Sight distance in feet

A = Algebraic difference in grade percent

hl = Height of eye above alignment surface in feet

h2 = Height of object above alignment surface in feet

The following illustration shows the parameters used in calculating a vertical curve based on design velocity:

GRADE

GRALE

COMING INTD COMING INTO
PV (Gy) PV (Cp)
SELECTION SELEC
POINT BOINT

SAG CURVE LENGTH (L)

Designing a vertical curve by velocity

The following formula is used to calculate the length of the sag vertical curve:

[ - Al :
46,5

where:
\/ = the design speed (mph)

A = the grade change (absolute value)
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Profile » Create Profile > full profile
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Subassembly Attachments @

Left

Curb | NULLS | Select... |
Fill zhoulder | MNULLS | Select. . |
Cut =houlder | NULLS | Select. |
Right

Curb | NULLS | Select... |
Fill shoulder | MWULLS | Select... |
Cut =houlder | NULLS | Select.. |
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Project » Drawing set up » Scale
ghw 525 )l ¥
e (3,5 o) Y
Jdon 05 )l ¥
g 5l )2 pdiges O
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Cross Section » Design Control » Edit Design Control
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Cross Section » View/Edit Section
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Cross Section » Section plot > All
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Cross Section » Existing Ground » Sample from Surface
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Section Sampling Settings @l

— Swath Widths 1

Left |1u.uuu | Right |1u.uuu |

— Sample Increments 2—

Tangents |1u.nnn Curves |1n.uuu | Spirals 5.000 |

—Additional Sample Control
¥ PC=/PT: ¥ TS-SCeiCS-ST=
[¥ Alignment start [+ Alignment end

[~ Save sample list [~ Read sample list
[~ Add specific stations

—Sample Linez 4

¥ Import Layer | KSSAN

Cancel | Help
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Start: 0.000 End: 306.507 v Template Control... (!
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9
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# From the Type list, select the ditch type for each side.

+ None: Turns the ditch type off completely.

+ Cut: Defines the ditch for a cut situation.

+ Fill: Defines the ditch for a fill situation.

+ Cut/fill situations: Defines the ditch for a3 cut and fill situation,

# Define the ditches using foreslope and centerline offset, or one of these two parameters with either depth or base
elevation.

Select or clear the foreslope, centerline offset, depth, depth from hinge, or base elevation check boxes. The following
illustration shows some of these features:

FINISHED GROUMD FINISHEL: GROUND REFEREMCE POINT
REFEREMCE ELEVY. TEMPLATE~, \\

FORESLOFE

e

CENTERLIME

+

CEMTERLINE OFFSET

Enter values for the selected boxes:

+ Foreslope: Enter the slope from the template connection point to the ditch.

+ Centerline Offset: Enter the distance from the centerline to the inner edge of the ditch.

+ Depth: Enter the vertical distance of the ditch, which can be measured from either the top of the foreslope or the
finished ground reference point of the template. Enter the depth of the ditch as a positive value.

+ Depth from Hinge: This check box is used in conjunction with the Depth value and is only available after you have

selected the Depth value.

The Depth from Hinge check box controls how the depth of the ditch is measured. When this option is selected, the
depth of the ditch is measured down from the top of the ditch foreslope. When this option is cleared, the depth is
measured down from the finished ground centerline reference point.

# The following illustration shows the difference in depth calculations based on the setting of the Depth from Hinge check
bax:

FINISHED: GROUND FINISHED GROUND REFERENCE POINT ¢

¢_F€EFERENCE ELEV, TEMPLATE~,
FORESLOPE
e

-

# AP

TEWPLATE ¢
CENTERLINE

HINGE PQINT
¢ ELEV. FORESLOPE

-

Y

Depth from Hinge option on and off

+ Base elevation: Enter the true elevation of the bottom of the ditch. If you use this option, the elevations are usually
retrieved from the profile using the Attach profiles option. For more information, see Using Ditch or Transition Profiles
when Processing the Cross Sections.

+ Base Width: Enter the width of the bottom of the ditch.
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Process Status @

Current Alignment:

MNurnber: 3
De=cription:

Start Station: 0.000
End Station: 306.507

Current Station Rangs

Start: 0.000 End: 306.518

Processing station:  0+306.507

2= e (13 F sy
Cross Section » View/Edit Section
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