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The purpose of this tutorial is to outline the method for checking for the
minimum depths on a variety of Catch Basins.





Catch Basin Minimum Depth

The following example shows the #12 catch basin with an 18” diameter pipe (Std.
Dwg. D-CB-12S)

MINIMUM DEPTH SKETCH

grate elevalion

18" DIA. PIPE
D-CB-12S
4'x3'

Vertical distances shown are minimumes.

Link to Standard Drawing D-CB-12S
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https://www.tn.gov/content/tn/tdot/roadway-design/standard-drawings-library/standard-roadway-drawings/catch-basins-and-manholes/d-cb-12s.html



Catch Basin Minimum Depth

Outlet

The outlet point of the catch basin is where the inside diameter of the outlet pipe
intersects the inside edge of the catch basin wall, signified by the purple circle.
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Catch Basin Minimum Depth

Depth

grate elevation

The minimum depth of the catch basin is a known value per the standard
drawing.

The depth is the vertical distance from the grate elevation to the outlet.

For this example the minimum depth of the #12 catch basin is 3.90 ft.
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Catch Basin Minimum Depth

A
CATCH BASIN DIMENSIONS FOR DESIGN
INSDE | pyoe waLL | DIAMETER [BOX SECTION cATGH BASIN
pIAMETER | FIFENALL ToF cut-out | miNimum |~ Miimow
©) o pipe | THICKRES HOLES HEIGHTS |pesioN pePTH]
(INCHES) (INCHES) | (INCHES) (FEET)
18 214 25 53 <E3_9:D>
24 3 32 60 4.45
N
@) 36 4 46 74 5.53

Catch Basin Dimensions from D-CB-12S

Drop

The drop is the vertical distance between the inlet elevation and outlet elevation.

For the #12 CB example, the drop is 1/24 x 4 = 0.167, rounded to 0.17
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Catch Basin Minimum Depth

Inlet Depth

3.90 minimum outlet depth
- 0.17 drop
3.73 minimum inlet depth, for #12 CB -18” pipe dia.

This is the point signified by the lower left purple circle.

Depth of Cover - Inlet

grate elevation

The depth of cover is the vertical distance from the grate elevation to the point
where the inside diameter of the inlet pipe intersects the inside edge of the catch
basin wall, signified by the upper left purple circle.

If the inlet elevation is known, subtract the pipe diameter for the depth of cover.

3.73 minimum inlet depth
-1.5 for 18" pipe
2.23 minimum depth of cover
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Catch Basin Minimum Depth

Depth of Cover — Outlet

grate elevation

L
—
-

3.90 minimum outlet depth
-1.5 for 18” pipe
2.40 minimum depth of cover
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Catch Basin Minimum Depth

Example

EL. 87
. EL.

1« DIA PIPE
1447 8" Dla PIPE

4

Pipe Min. Max.

Node Type Drop Size Depth Depth

TDOT Drainage Nodes Std. Dwe.
plan plan Guide plan Std. Dwg. | Std. Dwg.
CB-1 12 0.17 18" 3.90 20 D-CB-12S
CB-2 42 0.17 18" 3.82 28 D-CB-42SB
CB-3 14 0.33 18" 4.07 20 D-CB-14S
CB-4 12 0.17 24" 4.45 20 D-CB-12S
MH-1 MH 0.21 24" 2.18 40 D-MH-2
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Catch Basin Minimum Depth

B-1

Outlet elevation = Grate el. — min depth
877.68 —3.90 =873.78 - This is the elevation at minimum depth.

Normally the outlet of the first catch basin in a network run would be at the
minimum depth.

The roadway profile in this section as approx. 2% so the remainder of the catch
basins can be minimum depth and the pipes connecting them will be at an
adequate grade, at least with respect to the minimum acceptable grade which is
0.5%.

B-2

Outlet elevation = Grate el. — min depth

871.61-3.82 =867.79 (minimum depth elevation)

0O

B-3

Inlet elevation, from CB-1 =873.91- 4.07 + 0.33 =870.17 (min. depth is 4.07 to
outlet, add 0.33 drop distance to get inlet elev.)

Inlet elevation, from CB-2 :
Assume 0.5% grade in pipe from CB-2 to CB-3: 867.79 — (0.005 x 21.5) = 867.68

Outlet elevation = 867.78 —0.33 = 867.45

B-4

Outlet elevation, assume min. depth = 870.74 — 3.90 = 866.84

Inlet elevation = 866.84 + 0.17 = 867.01
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Catch Basin Minimum Depth

Since the outlet of CB-3 was lower than min. depth a quick check on grade of pipe
may be needed:

(867.45-867.01) / 144 x 100 = 0.31%, this is less than acceptable minimum grade,
so assume 0.5% grade:

867.45 — (.005 x 144) = 866.73 (this will be the inlet elevation)

Outlet elevation = 866.73 - 0.17 = 866.56

MH-1

Outlet elevation, assume min. depth = 870.78 — 2.68 = 868.10 (this is higher than
CB-4 outlet), so

Assume 0.5% grade in pipe from CB-4 to MH-1: 866.56 —(0.005 x 47) = 866.32
(this is inlet el. for CB-5)

Outlet elevation =866.32 — 0.21 = 866.11
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Catch Basin Minimum Depth

CATCH BASINS AND MANHOLES
SHEET| LOCATION | STATION [ OFFSET | DRAINAGE [GRATE/TOF STRUCTURE| INSIDE | DEPTH | STANDARD | TYPE3 | Tv
NO. (FT) CODE ELEV. TYPE  |DIMENSIONS| (FT.) DRAWING | 611-01-02 | 611
412 0
LT. £+00 26 CB-1 B77.68 #12CB %3 3.90 D-CB-12S
LT. 6+50 50 CB-2 871.61 #2CB x4 3.82 D-CB425B
LT. 6+50 26 CB-3 873.91 #14CB 8 x3 6.46 D-CB-145
LT. 8+00 26 CB-4 870.74 #12CB %3 418 D-CB-128
RT. 8+00 26 MH-1 870.78 #3IMH ED 4.37 D-MH-2 1
TOTALS 1

Tabulated Quantity Block for Catch Basins and Manholes

An additional note for designers to remember is to consider the riser and casting

thicknesses when verifing if minimum depths are met.
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Calculations

		Measurements in Inches

		Catch Basin Inside Width		48

		Cath Basin Wall Thickness		8



		Inside Diameter of Pipe		18

		Minimum Depth of Cover		23

		Slope (X:1)		24



		Minumim Design Depth		3.90











































Documentation



Variables and their values for this example:

Catch Basin Width = 48"
Catch Basin Wall Thickness = 8"

Minumum Cover = 23"
Cutout = 25"

Pipe Inside Diamter = 18"
Slope = 24:1




image1.emf

Calculate






Calculate
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MINIMUM DEPTH SKETCH

CURB

77

23" MIN.

18" DIA. PIPE (4'x3') D-CB-12S
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DRIVEWAY QUICK GUIDE
English Revised:

INTRODUCTION

The purpose of this manual is to help Designers understand the horizontal and vertical
design of driveways and how to perform the calculations for determining driveway side drain
lengths, driveway pavement quantities, and driveway earthwork quantities. The Quick Guide
compiles links to all relevant information, so that the designer can easily find what they are
looking for.

Driveways appear in roadway plan sets in a variety of places. A typical section for each
private drive, business entrance or field entrance will appear on the Typical Sections sheet (2B).
A line item for driveways appears in the Grading Quantities table, which is placed on sheet 2B.
Proposed driveways appear on the Present Layout sheets (4-10), ROW Details sheets (4A-10A)
and Proposed Layouts (4B-10B). Driveway profiles appear on sheets 118 (Private Drive,
Business Entrance and Field Entrance Profiles).





DRIVEWAY QUICK GUIDE
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1. DRIVEWAY DESIGN

Driveway Vertical Curves

Vertical grade limits vary between rural and urban designs, both for private drives and
field entrances and for business entrances. See Table 1-1 for maximum vertical grade limits.
Vertical curve K values are 1 for a crest curve and 2 for a sag curve. See, Sections 5.3.1
through 5.3.3 of the Manual for Construction Driveway Entrances on State Highways, 2015 and
Roadway Standard Drawing RP-R-1 for additional vertical curve information.

Rural Roadways Vertical Grade Limits
Private Drives & Field Entrances 15% maximum
Business Entrances 8% Maximum

Urban Roadway Design Vertical Grade Limits
Private Drives and Field Entrances 10% Maximum
Business Entrances 8% Maximum

Table 1-1
Vertical Grade Limits for rural and urban roadways.

Driveway Horizontal Curves

For private drives, business entrance, and field entrance design on rural roadways,
horizontal curve radius limits are 10 ft minimum and 20 ft maximum. For private drives,
business entrance and field entrance design on urban roadways, horizontal curve radius limits
are 5 ft minimum and 15 ft maximum. See Manual for Constructing Driveway Entrances on State
Highways, 2015, Section 5.1.3 and Roadway Standard Drawing RP-R-1 for additional
horizontal curve information.




https://www.tn.gov/content/dam/tn/tdot/traffic-engineering/2016_Driveway_Rules_Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/traffic-engineering/2016_Driveway_Rules_Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/traffic-engineering/2016_Driveway_Rules_Manual.pdf
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— —— —

PROP.

CONST. ESMT.

STA. 57+30.00 ‘\
12 PVT, DR. \
S.D. REQ‘D. \

\

\
LIMIT OF CONST.
0+78.00

PRESENT LAYOUT

PROPOSED LAYOUT

1740

1735

0.29
.64

73
0+22.2(
1729

Fl.G. 17
gBOS
BL

1730120920

MIST.
ROUND

om

0.00%

/|

LML UF CONST
[ o+{8.00
| EL{ 1729.74

1725

q- 020

-

-3
"8‘}&0

OF

~
[
x o

@

, Xt

SKEW S0°

187 S.p. RECD.

1720

12" PVT

0H00

0450
S.R. 2
» DR,

RT.

4

TRACT

NO.

rx.- 1l

PROFILE

Figure 1-1

Rural Type Projects Typical Driveway Notation
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OLD SHACKLE

I[SLAND ROAD

PROFILE

Figure 1-2

Urban Type Projects Typical Driveway Notation
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BUSINESS CONCRETE DRIVES FIELD OR RESIDENTIAL
SURFACE - 1%" SURFACE - 6" SURFACE - 115"
BINDER - 1%" BASE - 4" BINDER - NONE
BASE - 4" BASE - 4"
¢
MIN. 2'CLEAR 12' MIN. WIDTH
EXISTING GROUND 3 /—SURFACE

e } / /~BINDER
‘ /' / ~BASE

NOTE: DITCH TO BE CONSTRUCTED
WHERE DIRECTED BY
THE ENGINEER

CUT SECTION FILL SECTION

Figure 1-3
Driveway Typical Section

Driveway Cross Slope

Positive drainage should be maintained throughout the length of the driveway. One
driveway edge may be higher than the other or the center line may be higher than the edges,
creating driveway cross slope. Where the driveway and sidewalk intersect, the driveway cross
slope is the same as the sidewalk grade.

Driveway Edge

A driveway edge should be clearly defined and visible to all users. The designer should
avoid sudden drop-offs along the edge of drive. Fixed objects such as utility poles, fire hydrants,
and drainage inlets should be set back from the edge of the driveway and from the edge of the
roadway. If there is a side drain and the side drain is within the clear zone, maintain mainline
side slopes through the safety endwall. If a parallel side drain is not required, 2:1 slopes may be
used beyond the driveway radius. Designers should review the roadway and driveway slopes to
ensure that a non-traversable slope within the clear zone is not created when the drop off is five
foot or more.





DRIVEWAY QUICK GUIDE
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2. DRIVEWAY SIDE DRAINS

A side drain is a pipe located under a driveway, at the toe of slope in a fill section or in
the ditch line in a cut section. The drainage pipe (side drain) shall be a minimum of eighteen
inches (18”) in diameter. The side drain cover should be 12 inches from the top of pipe to the
bottom of the driveway base. Endwalls are required if the drainage pipe falls within the clear
zone. The pipe slope should be 0.5% to 2% slope for proper flow. See Roadway Standard
Drawings SD-MSE-1, D-SEW-1A, D-SEW-12D, and RP-R-1 for additional information. See the
Driveway Manual for additional side drain calculation information. See Figure 2-1, Typical
Section with Side Drain.

Lp min =W+25h (D) ~
W PAVEI‘LIENT ITEM
/ BINDER ITEM
BASE |TE|V|
7 ///x/ I NO ENDWALL

12" MIN. FILL ABOVE PIPE [ 1-0" MIN.

PROPOSED PIPE

GROUND LINE

_ 8 GROUND LINE
LT W/{gﬁ' /{/v//// //{w% f-v//%g/%ﬁ#(- WJWK A\A\A\\W/}\»}\A}»}A}

Figure 2-1
Typical Section with Side Drain

Lp min — W + ZSh (D)
Lp min = Minimum pipe length
W= width of the driveway

Sh= Side slope horizontal units per unit (a 2:1 side slope means 2
horizontal units per vertical unit. Sy for a 2:1 side slope = 2)

D = Total depth in feet

D = Fs + Fh +Dp
Fs = Surface depth in feet

Fn= Fill height between roadway base and top of pipe (1’-0” minimum)
Dp= Diameter of pipe in feet

However, if no Endwalls are used, add 1 ft of pipe length beyond intersection of slope
line and top of pipe for both sides of driveway which gives an additional 2’-0" of pipe.:

Lp min = W + 2Sh (D) + 2’ (No endwalls)



https://www.tn.gov/content/dam/tn/tdot/traffic-engineering/2016_Driveway_Rules_Manual.pdf
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Example Side Drain length (L, min) calculation for an asphalt residental drive with an 18" side
drain

Lp min — W + ZSh (D)
W = 10 ft, residental

Sh=2

D=Fs+Fn+Dp
Fs= (Surface =1 %2”, Binder = 0” and Base = 4") = 5.5” (0.46’)
Fn=12" (1)
Dp=18"(1.5)

Lp min = 12" + 2(2)(0.46'+1'+1.5") = 23.84 ft round to 24 ft (With endwalls)

If no Endwalls, add 1 ft pipe length beyond slope line on both sides = additional 2’-0":
Lp min = W + ZSh (D) + 2’

Lp min = 24’+2" = 26 ft (Without endwalls)

Example Side Drain length (L, min) Calculation for an asphalt business drive with an 18" side
drain

Lp min = W + 2Sh (D)
W=24 ft, business
Sh=12
D =Fs + Fn +Dp
Fs= (Surface =1 %", Binder = 2" and Base = 4") = 7.25” (0.604’)
Fn=12" (1)
Dp=18"(1.5)
Lp min = 24’ + 2(12)(0.604'+1'+1.5") = 98.50 ft rounded to 99ft (With endwalls)

If no Endwalls, add 1 ft pipe length beyond slope line on both sides = additional 2’-0":
mein:W+ZSh(D)+2
Lp min =99+2’ =101ft (Without endwalls)

Minimum Pipe length (Lp min) in FT (for 12 ft wide residential and 24 ft wide two-way business
driveway)





DRIVEWAY QUICK GUIDE
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2H:1V Residential 12H:1V Business
Pipe 15" 18” 24" 36" 18” 24" 36"
Diameter | (1.25 ft) (1.5 ft) (2 ft) (3 ft) (1.5 ft) (2 ft) (3ft)
Total depth |, 24 2.96 3.46 4.46 31 3.6 4.6
(f)=D
Lp min 23 24 26 30 99 111 135
Table 2-1

Side Drain Length Calculations

3. DRIVEWAY PAVING AND GRADING QUANTITIES

The following examples are provided to help Designers determine how to calculate
paving and grading quantities for driveways.

Paving Quantity Example 1 for a 12’ PG64-22 Asphalt Private Drive:

LIMIT OF CONST.

STA. 1+95

Figure 3-1
Asphalt Private Drive Example
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1. Use the measure shape command to find the surface area. For this example, the
surface area (shaded area in Figure 3-1, Asphalt Private Drive Example) is equal to
1600 ft2.
2. From Figure 1-3, Driveway Typical Section, a private drive requires 1.50” of surface and
4" of base.
3. Calculate Surface Quantity:

a. From RDG Section 4-411.00, Table 4-2 Computation of 411 Asphalt Surface

Mixture Quantities, 411-01.10, Grading D Surface (PG 64-22), has a density of
3816 LB/CY.
1600 ft2 x 1.50"x—

Calculate the Volume (C.Y.): 27 70 12 =741C.Y.

3816lb
Convert to Tons: 7.41 C.Y. *goco-+m)=14.14 Tons of 411-01.10 ACS Mix
(PG64-22) Grading D

4. Calculate Base Quantity:

c. Convertto Tons: 19.75C.Y.x 2.03

a. From RDG Section 4-303.00, 303-01, Mineral Aggregate Base has a density of

2.03 Ton/C.Y.
1600 ft2 x 4" x~"
b. Calculate the Volume (C.Y.): TZIZ =19.75C.Y.
Tons

= 40.10 Tons

cY.
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Paving Quantity Example 2 for a 24’ Concrete Business Entrance:

1. Use the MicroStation measure shape command to find the surface area.

LIMIT

OF CONST.

STA.

0+85

Concrete Business Drive Example

Figure 3-2

For this

example, the surface area (shaded area in Figure 3-2, Concrete Business Drive
Example) is equal to 1730 ft2.

From Figure 1-3, Driveway Typical Section and Roadway Standard Drawing RP-D-15-

Details of Standard Concrete Driveways, the concrete thickness is 6.

The Standard

drawing states that concrete driveways are paid for by Item Number 701-02, Concrete

Driveway, SF. So, for this example, the quantity is 1730 ft2.

3. Also, from Figure 1-3, Driveway Typical Section, the base thickness is 4”. The base is

paid by Item No. 303-01 Mineral Aggregate, Type A Base, Grading D (TON).
a.

From RDG Section 4-303.00, 303-01, Mineral Aggregate Base has a density of

2.03 Ton/C.Y.

Calculate the Volume (C.Y.):

Convertto Tons: 2

1730 ft2? x 4" x—~"
27 ft2

Tons

Ccy.

1.35C.Y.x2.03

1z = 21.35C.Y.
= 43.36 Tons
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Earthwork Quantity Example:

Cross sections are not cut along driveways, but the GEOPAK DTM tools can be used
to obtain ground sections at a couple select locations along the driveway. Once a ground
section has been established, the driveway template should be manually drawn to obtain a
cross section area in order to estimate earthwork cut and fills.

Using the profile of the driveway in the first example, determine where to cut your
sections, preferably outside the slope line of the main roadway. In this example, the sections
will be located at 0+75 and 1+50. These stations were picked at various points along the
driveway to get an average cross section area. (see Figure 3-4 Driveway Cross Sections).

&
o
vC § 70.00° &
= 4 ~Q
555 555
section 2
bection | 0.35] _LIMIT OF CONST.
550 | 2. R 550 STA. 1495
- / \
< / \ wul
T A \ o
545 =l ,’f ), '\\ 545
1/ ¥ \
cut s 16pg 2 STA. |+95.00
i EL. 5§1.16
540 |__/erg F/ 540
535 ——&""’:75/ 535
—\JY7E7 18 oF 18" S.p. REQ'D.
v o STA. [0+24.50
‘;QEL. 533,32 o
530 2 ¢ = 30.490 530
0+00 T 1v00 2+00
107 PVYT. DR. RT. STa. 19+30.90
TRACT 2
DENNY RD.
Figure 3-3

Example Driveway

Using the DTM Profile Tool illustrated in Exercise 3(c) of GEOPAK Road Manual draw
ground profiles using the lines drawn in the previous step. Then using Figure 1-3, Driveway
Typical Section as a guide, draw the driveway templates on each section. The finished grade
elevations can be determined from the profile. For a rough estimate approach, Designers can
measure the cut or fill area and multiply by the driveway length.




https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/TDOTGEOPAKRoadCourseGuide.pdf
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5§ e —= —

55 = e e Bt

54

B 10 20 30 a0 50 B0 TO BO 90 100
section 2 - sta 1+50

55 T

54 - ==

54

53 10 20 30 a0 50 60 5 80 30 100
section 1 - sta 0+75

Figure 3-4

Driveway Cross Sections

Using the MicroStation draw shape and measure area tool determine areas for each section
(see Figure 3-5, Driveway Section Areas):

2 10 20 30 40 50 60 To 80 90 100

sectlion 2 - sta 1450

section 1 - sta 0+75

Figure 3-5
Driveway Section Areas
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To calculate the earthwork volume for the drive:

From the profile in Figure 3-3, Example Driveway, the roadway cut slope crosses the drive
profile at station 0+31.

V (in C.Y.) = L (outside roadway slope) x ((Al + A2)/2)/27
L=195-31=164ft.
=164 x ((100.52+425.66)/2)/27 = 1598 C.Y. (cut volume)

4. DRIVEWAY QUICK GUIDE

Design Guidelines

Section 2-300.05 Current Guidelines

Chapter 2-1100.00 Future

Standard Drawings

RP-D-15
RP-D-16

RP-R-1

D-SEW-1A
D-SEW-12D

SD-MSE-1

TDOT CADD Programs

GEOPAK

Additional Information

Manual for Constructing Driveway Entrances on State Highways, 2015

Chapter 3 Multimodal Design

Earthwork Design Guide

Private Drive Profiles
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		INTRODUCTION

		1. DRIVEWAY DESIGN

		2. DRIVEWAY SIDE DRAINS

		3. DRIVEWAY PAVING AND GRADING QUANTITIES

		4. DRIVEWAY QUICK GUIDE




Earthwork Design
Guide

TDOT_-_ Roadway Design Division

Website: www.tn.gov/tdot/roadway-design/training.html

Email: TDOT.RoadwayDesignDivisionTraining@tn.gov




http://www.tn.gov/tdot/roadway-design/training.html

mailto:TDOT.RoadwayDesignTraining@tn.gov?subject=Typical%20Sections%20tutorial



Table of Contents

INEFOTUCTION s 3
Part 1 - Earthwork QUICK GUIAE........uuiiiiiiiiieee e e e s 4
Part 2 — Earthwork Grading Quantities BIOCK GUIAE .........coeviviiiiiiiiiiiiiiiiiieiieiieeeeeei 7
2.00 INEFOAUCTION. ...ttt ettt et e e e e et e e e e e e e s e bbb e e e e e e e e e naaans 7
2.02 Estimated Grading Quantities BIOCK Set-Up .........coovvviiiiiiiiiiiiiiiiiiiiiieiieeei 8
2.02.01 ShrinK @nd SWEIL ...t 8
2.02.02 Graded SOlid ROCK ........uuuuiiiiiiiiiiiii e e e e e e e eas 8
2.03 Mainline CUt/Fill CalCUIALIONS...........euiiiiiiiiiiiiie e 10
2.04 Additional CUt/Fill ProjeCt AMOUNTS.........coviiiiiiiiiiiiiiiiieeeeeeeieeeeeeeeeeeeeeesesseeseeseeennnneeeennnnne 11
2.04.01 SIAE ROAAS ....evvvviiiiiiiiiiiiiiii e e eas 11
2.04.02 Temporary ConstruCtion EXITS ..........coiiiiiiiiiiiiiiiis e 11
2.04.03 Bridge EXCAVALION .......uuiiiiiiiiiiiiiiiii e a e e e e e e e e e as 12
2.04.04 TOPSOI| ..ceeeetiiiee ettt e e e e e e e e e e 12
2.05 ITEM NUMDEIS ...ttt 14
Part 3 — Computing TOPSOil QUANTITIES ....uvuiiii i e 15





Introduction

An accurate and easily interpreted earthwork report is helpful to correctly estimate the cost of a
project, both in terms of money and in terms of time and work. To accurately assess the earthwork
for a project, a designer needs to have cut cross-sections, calculated topsoil needs and
determined the rock content of the soil, if possible.

Part 1 of this document pulls together information from many sources and provides links for
reference. The Designer should be able to find answers to most questions here.

Part 2 will go over how a designer will determine the earthwork quantities for a project and how
to fill out the Earthwork Grading Quantities Table.

Part 3 provides a step-by step guide for calculating topsoil quantities.





Part 1 - Earthwork Quick Guide

Design Guidelines

Details on Earthwork design can be found in the Roadway Design Guidelines, Chapter 2-700.

Specifications Manual

Earthwork is discussed in Part 2 of the TDOT Specifications Manual

Standard Drawings

Not applicable.

TDOT CADD Programs

Details of how to use MicroStation to calculate and record earthwork values can be found in
Chapter 15 of the GEOPAK Road Design class manual. Chapter 16 describes cross-sections,
including how to incorporate the earthwork data.

Details of how to use the Open Roads Designer to calculate an record earthwork values can be
found in Chapter 8 of the ORD Roadway Design | Manual

Roadway Design Plans

This list below describes where earthwork values can be found in a standard roadway plan set.

¢ Estimated Roadway Quantities Sheet: The totals of each earthwork type that was
calculated will be shown here in cubic yards.

¢ Tabulated Quantities Sheet: On this sheet, an estimated grading quantities block, such
as the one in Figure 1, will be shown. This table can be found in the Estimated Roadway
Quantities excel file that will be used for your project. The example below is a balanced
example, this one and an unbalanced example is shown in more details in Roadway
Design Guidelines, Chapter 2-706.00.

o Cross Section Sheets: For every cross section, a cut, fill, and rock area value will be
listed in square feet.




https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/DG-C2.pdf

https://www.tn.gov/content/dam/tn/tdot/construction/old_web_page/TDOT_2015_Spec_Book_FINAL_pdf.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/TDOTGEOPAKRoadCourseGuide.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/tdot-ord-workspace/road-i/2021-09-17_Roadway%20Design%20I%20(ORD)%20Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/DG-C2.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/DG-C2.pdf



ESTIMATED GRADING QUANTITIES
ADJUSTED
DESCRIPTION UNADJUSTED VOLUMES (CY) | |0 e oy BALANCE SUMMARY
EXC. EWB. EXC. SHRINK = 15 % SWELL = 15 %
MAINLINE 219500 243000 190870
SIDE ROADS 12500 5480 10870
PVT. DRIVES, BUSINESS AND FIELD ENTRANCES
INDEPENDENT DITCHES EXC. ENB.
TEMPORARY CONSTRUCTION EXITS 253490 Vs 253400
OTHER
PAVEMENT
TOPSOIL (EMB.) 5000 4348 AVAILABLE = 0
TOPSOIL (EXC.) 13000 11305
TOPSOIL (TO REPLACE STRIPPED TOPSOIL) 5000
ROCK (C.Y.) TOTALS (C.Y.) WASTE MATERIAL = 0
EXC. EMB. |EXC. (UNCL) EMB. (UNCL) EXC (COMMON) EXC. (AVAIL) EXC. (ADJ)
45000 250000 2534980 232000 201740 253490

Figure 1. Estimated Grading Quantities block, balanced example.

Grading Reports

Grading reports are included in Construction Plan sets. These reports are used by construction
contractors to estimate the amount of time, labor and equipment that will be needed. It is useful
to separate the mainline estimates from those of side roads, driveways, ditches and culverts. An
example of a grading report can be seen in Figure 2 below.

To create a grading report, start with the Grading Report Template file. Edit the header to
include the correct information for your project, then paste the Estimated Grading Quantities
block in the place the template indicates (removing the instructions). For each major feature of
your project (mainline, sideroad, etc), paste the results of the earthwork log file generated by
GEOPAK, or any calculations done manually. For readability, separate each log file with a copy
of the text box provided in the template, and edit the description.





COMPUTED BY: AMY LORENTZ
CHECKED BY: DAWN PRUETT
17.00

PIM:

GRADING REPORT

SHEET10F1

221-54

STATE NO.:8302
FEDERAL PROJECT NO: BR-5TP-

7-3

ROUTE NO. OR STREET: 5R 174 COUNTY: SUMNER
ESTIMATED GRADING QUANTITIES
ADJUSTED
DESCRIPTION UNADJUSTED VOLUME § [CY) VOLUME ${CY) BALANCE SUMMARY
EXC EMB EXC SHRINK= 20 % SWELL= 20 %
MAINLINE 4235 BETE 359
|SIDE ROADS 2341 654 1951 EXC. EMB.
PVT. DRIVES, BUSINESS AND FIELD ENTRANCES 18833 uS IR
PAVEMENT 542 452
TOFSOIL EMB) AVALABLE = 9651
TOFSOIL (EXC)
TOPSOIL {TO REPLACE STRIPPED TOPSOIL) WASTE MATERLAL= 11581
TOTALS(C.Y)
ROCHK EXC.{UNCL.) EMB.{UNCL) EXC(COMMON) EXC.(AVAIL) EXC. {ADJ)
543 7118 T232 6575 5480 18883
|
SR 174
Material Hame End Areas Unadjusted Adjusted mult  Mass ACcum Accum
Station wvolumes Volumes Factor Ordinate Unadj wol  Adj vel
(sg. ft.) {cu. yd.} ({cu. yd.) (cu. wd.) {cu. yd.)
18@+43.56 EARTH
Excavation 28 2 2 @.85 2] 2
Fill 5] L) 2 1.88 a :] 2
12@+52.88 EARTH
Excavation 22 5 4  8.85 5 4
Fill -] 2 2 1.28 4 ] 2
128@8+75.88 EARTH
Excavation 51 34 23 @8.8% 39 33
Fill 5] @ 2 1.88 ] ] 2
121+88.88 EARTH
Excavation 117 78 56 @.8% 117 99
Fill 5] L) 2 1.88 99 :] 2
121+25.88 EARTH
Excavation 185 148 119 @.8% 257 218
Fill -] @ e 1.88 pak:] ] -]
121+58.88 EARTH
Excavation 251 282 172 @.85 459 398
Fill 5] 2 a 1.8@ 398 :] 2

Figure 2 Example of Grading Report.

Other Helpful Material

FHWA Earthwork Design




https://highways.dot.gov/federal-lands/pddm/dpg/earthwork-design



Part 2 — Earthwork Grading Quantities Block Guide

2.01 Introduction

First, the designer should receive a Soils and Geology Report from the Geotechnical
Engineering Division after the project has been submitted for Initial Studies. If the project
changes during the R.O.W. stage, a Soils and Geology Report Addendum will be issued which
is what is shown below and what will be used in this guide.

TN TDOT GEOTECHNICAL ENGINEERING SECTION
Departmentol I DIVISION OF MATERIALS AND TESTS

e | CANSDOCTANU0N

SOILS AND GEOLOGY REPORT ADDENDUM
WMA ROAD
BRIDGE OVER ISLAND CREEK
LOG MILE 10.27
STATE PROJECT NO. 65455-0624-04
PIN NO. 124507.00
MORGAN COUNTY

A PROJECT SIT
it N — v
k- N

e

T
|

i x i FILE NO. 8531018






2.02 Estimated Grading Quantities Block Set-Up

First, obtain the Estimated Grading Quantities Block and Topsoil Quantities Table from the
Estimated Roadway Quantities File located on the Roadway Design Documents webpage. An
example of the Estimated Grading Quantities Block is shown below.

ESTIMATED GRADING QUANTITIES

UNADJUSTED VOLUMES (cv) | ADJUSTED

DESCRIPTION VOLUMES (CY) BALANCE SUMMARY

m
b3
o

EMB. EXC. SHRINK= 0 % SWELL=

MAINLINE

SIDE ROADS

PVT. DRIVES, BUSINESS AND FIELD ENTRANCES
INDEPENDENT DITCHES

TEMPORARY CONSTRUCTION EXITS

CTHER (BRIDGE EXCAVATION, PAVEMENT, ETC...)
TOPSOIL (EMB.)

TOPSCIL (EXC.)

0

_ o

TOPSOIL TOTALS (SEE TOPSOIL TAB) WASTE MATERIAL
ROCK (C.Y.) TOTALS (C.Y.)

EXC. EMB. EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL) EXC. (ADJ)
0 0 0 0 0 0 0

O|o|o|Oo|o|o|o|0

2.02.01 Shrink and Swell
The shrink and swell factors are an important thing to pull from the Soils and Geology Report.
For this project, both the shrink and swell factors are 20%.

ESTIMATED GRADING QUANTITIES

UNADJUSTED VOLUMES (CY) ADJUSTED BALANCE SUMMARY

DESCRIPTION VOLUMES (CY)

EMB. EXC. ISHRINK= 20

m
x
o

PVT. DRIVES, BUSINESS AND FIELD ENTRANCES
INDEPENDENT DITCHES

0

_ A

TOPSOIL TOTALS (SEE TOPSOIL TAB) WASTE MATERIAL

ROCK (C.Y.) TOTALS (C.Y.)
EXC. EVB. EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL) EXC.(ADJ)
0 0 0 0 0 0 0

TEMPORARY CONSTRUCTION EXITS

OTHER (BRIDGE EXCAVATION, PAVEMENT, ETC...)
TOPSOIL (EMB)
TOPSOIL (EXC.)

Q|o|o|o|o|o|o|o

2.02.02 Graded Solid Rock

The report recommended that graded solid rock (GSR) and geotextile fabric are to be used in
the fill sections along the project. These two items were given in the report and shown below.
These quantities should be added to the Estimated Roadway Quantities sheet.




https://www.tn.gov/tdot/roadway-design/design-standards/tdot-documents.html



ESTIMATED SOIL QUANITITIES

ITEM NO. DESCRIPTION UNIT | QUANITY
1) | 203-02.01 |BORROW EXCAVATION (GRADED SOLID ROCK) TON 229
1) | T40-10.04 |GEOTEXTILE FABRIC (TYPE V) SY 379
FOOTNOTES:

(1) THIS ITEM TO BE USED BETWEEN STATION 101470 TO 103+28 RIGHT OF CENTERLINE
AND STATION 104+68 TO 105+08 LEFT OF CENTERLINE OTHERWISE AS DIRECTED BY
ENGINEER FOR THE STABILIZATION OF SUBGRADE.

For this project, from the Soils and Geology Report, it would require 229 tons of GSR or 130
C.Y. This quantity should be added to the ROCK EMB. cell in the Estimated Grading Quantities
block.

ESTIMATED GRADING QUANTITIES

ADJUSTED
DESCRIPTION UNADJUSTED VOLUMES (CY) VOLUMES (CY) BALANCE SUMMARY

EMB. EXC. SHRINK= 20 % SWELL =

m
X
3]

PVT. DRIVES, BUSINESS AND FIELD ENTRANCES
INDEPENDENT DITCHES

TEMPORARY CONSTRUCTION EXITS

OTHER (BRIDGE EXCAVATION, PAVEMENT, ETC...)

AVAILABLE

OoO|Oo|o|o|o|o|o|o

)

TOPSOIL TOTALS (SEE TOPSOIL TAB) WASTE MATERIAL
ROCK (C.Y.) TOTALS (C.Y.) BORROW ROCK

EMB. EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL) EXC. (ADJ)
130 0 -130 0 0 0






2.03 Mainline Cut/Fill Calculations

The next quantities to determine will be the project’s mainline cut and fill volumes. To calculate
these, follow the steps in Chapter 8 of the ORD Road | Manual or in Exercise 15 of the
GEOPAK Road Course Guide. The following is the result from running the earthwork in
GEOPAK. The unadjusted volumes (C.Y.) can be added to the Estimated Grading Quantities
block. This would be 230 C.Y. for MAINLINE EXC. and 250 C.Y. for MAINLINE EMB.

Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor

(cu. yd.) (cu. yd.)

Excavation 23a 23@ 1.8
Fill 256 256 1.66

ESTIMATED GRADING QUANTITIES

ADJUSTED
UNADJUSTED VOLUMES (CY
DESCRIPTION € | voLumes (cv)

EXC. EMB. EXC. SHRINK = 20 % SWELL =
MAINLINE 230 250 184
SIDE ROADS

PVT. DRIVES, BUSINESS AND FIELD ENTRANCES
INDEPENDENT DITCHES

TEMPORARY CONSTRUGTION EXITS 184
OTHER (BRIDGE EXCAVATION, PAVEMENT, ETC..)
TOPSOIL (EMB.) AVAILABLE
TOPSOIL (EXC.)

BALANCE SUMMARY

TOPSOIL TOTALS (SEE TOPSOIL TAB) WASTE MATERIAL =

ROCK (C.Y.) TOTALS (C.Y.) BORROW ROCK =
EXC. EMB.  |EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL) EXC. (ADJ)
0 130 230 120 230 230 184

10



https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/tdot-ord-workspace/road-i/2021-09-17_Roadway%20Design%20I%20(ORD)%20Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/TDOTGEOPAKRoadCourseGuide.pdf



2.04 Additional Cut/Fill Project
2.04.01 Side Roads

Amounts

The side road earthwork quantities can be calculated using a similar method as the mainline
guantities in the manuals mentioned above. For this project, it was determined that the SIDE
ROADS EXC. quantity is 309 C.Y. and the SIDE ROADS EMB quantity is 67 C.Y., as shown

below.

Material Name

Excavation
Fill &7

Unadjusted Adjusted

Volumes

fcu. yd.)

Volumes

Mult
Factor

fcua. yd.)

ESTIMATED GRADING QUANTITIES

DESCRIPTION

UNADJUSTED VOLUMES (CY)

ADJUSTED
VOLUMES (CY)

EXC. EMB.

EXC.

BALANCE SUMMARY

SHRINK= 20 % SWELL=

MAINLINE

230 250
— ——

184

SIDE ROADS

309 67

248

PVT. DRIVES, BUSINESS AND FIELD ENTRANCES

0

INDEPENDENT DITCHES

TEMPORARY CONSTRUCTION EXITS

OTHER (BRIDGE EXCAVATION, PAVEMENT, ETC...)

TOPSOIL (EMB.)

TOPSOIL (EXC.)

TOPSOIL TOTALS (SEE TOPSOIL TAB)

ROCK (C.Y.)

TOTALS (C.Y.)

432

AVAILABLE

WASTE MATERIAL
BORROW ROCK

EXC. EMB.
0 130

EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL.) EXC. (ADJ.)
539 187 539 539 432

If a project has pavement, independent ditch, private drive, business, or field entrances
earthwork, those quantities can also be calculated and then added to the Estimated Grading
Quantities block. Steps on how to calculate each of these can be found in either the ORD Road
| Manual or the GEOPAK Road Course Guide. For driveways, see the Driveway Quick
Guide for guidance on driveway earthwork calculations.

2.04.02 Temporary Construction Exits

This project requires two temporary construction exits in the project limits. From the Drainage
Manual Chapter 10, each exit requires earthwork to take place. Section 10.08.1.3 discusses
the pay items that are required for temporary construction exits. Each exit requires a minimum
of 7.15 C.Y. of excavation. Since this project has two and using the minimum required
excavation, double 7.15 C.Y. to make 14.3 C.Y. This number can be rounded up to 15 C.Y. and
added to the Estimated Grading Quantities Block under Temporary Construction Exits. Each
project may require more excavation for the temporary construction exits.

11



https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/tdot-ord-workspace/road-i/2021-09-17_Roadway%20Design%20I%20(ORD)%20Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/tdot-ord-workspace/road-i/2021-09-17_Roadway%20Design%20I%20(ORD)%20Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/TDOTGEOPAKRoadCourseGuide.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/training/Driveway%20Quick%20Guide.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/training/Driveway%20Quick%20Guide.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/drainage_manual/DM-Chapter_10.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/drainage_manual/DM-Chapter_10.pdf



ESTIMATED GRADING QUANTITIES

ADJUSTED
DESCRIPTION UNADJUSTED VOLUMES (CY) VOLUMES (CV) BALANCE SUMMARY
EXC. EMB. EXC. SHRINK= 20 % SWELL= 20 %
MAINLINE 230 250 184
SIDE ROADS 309 67 248
PVT. DRIVES, BUSINESS AND FIELD ENTRANCES 0 0 EXC. EMB.
INDEPENDENT DITCHES 0 0
TEMPORARY CONSTRUCTION EXITS 15 0 12 444 V8. -187
OTHER (BRIDGE EXCAVATION, PAVEMENT, ETC...) 0 0
TOPSOIL (EMB.) 0 AVAILABLE = 257
TOPSOIL (EXC.) 0
TOPSOIL TOTALS (SEE TOPSOIL TAB) WASTE MATERIAL = 309
ROCK (C.Y.) TOTALS (C.Y.) BORROW ROCK = 156
EXC. EMB. EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL.) EXC. (ADJ.)
0 130 554 187 554 554 444

2.04.03 Bridge Excavation

This project includes a proposed bridge, which means that bridge excavation is required. The
process on how to calculate how much bridge excavation is needed, follow Part 4 of the

Structures Calculation Guide. The following shows the excavation volumes required for the
proposed bridge. Add the 122 C.Y. to the OTHER (BRIDGE EXCAVATION, ETC.) tab on the

Estimated Grading Quantities block.

GRAND
Material MName

Excavation

SUMMARY

Unadjusted Adjusted
Volumes

Volumes
(cu. yd.)

Fill

TOTALS
Mult
Factor

(cu. yd.)

ESTIMATED GRADING QUANTITIES

DESCRIPTION

UNADJUSTED VOLUMES (CY)

ADJUSTED
VOLUMES (CY)

EXC.

EMB.

EXC.

BALANCE SUMMARY

SHRINK= 20 % SWELL=

MAINLINE

230

250

184

SIDE ROADS

309

67

248

PVT. DRIVES, BUSINESS AND FIELD ENTRANCES

0

0

INDEPENDENT DITCHES

0

TION EXITS

15

OTHER (BRIDGE EXCAVATION, PAVEMENT ETC...)

122

TOPSOIL (EMB.)

0

TOPSOIL (EXC.)

0

TOPSOIL TOTALS (SEE TOPSOIL TAB)

0
0]
0

ROCK (C.Y.)

TOTALS (C.Y.)

EXC. EMB.

0 130 676 187

676

EXC. (UNCL.) EMB. (UNCL.) EXC (COMMON) EXC. (AVAIL.) EXC. (ADJ.)
676

541

541

AVAILABLE

WASTE MATERIAL
BORROW ROCK

2.04.04 Topsoil

Topsoil is another earthwork quantity that needs to be added to this estimated grading
guantities block. Topsoil can either be furnished to the project or used from the existing soil on

12
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the project site. Geotech will assist with the determination of whether or not your on-site soil is
approved. Additionally, the project needs to have adequate on-site storage area for the topsoil.
The steps to calculate the required topsoil can be found in Part 3 — Computing Topsoil
Quantities. For this project, it was determined that there will be 32 C.Y. of fill topsoil required to
replace the stripped topsoil. This quantity can then be added to the Topsoil Quantities Table
under the subcategory Existing Topsoil is Not Suitable for Reuse. Chapter 7 of the RDG
contains all relevant item numbers and payment options used for Topsoil.

TOPSOIL

IF EXISTING TOPSOIL IS SUITAEBLE FOR REUSE

PROPOSED EXISTING EXISTING EXISTING REQUIRED PLACING FURNISHED EXCESS
SLOPE TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL
(EXC) (EMB.) (TOTAL) 203-04 203-07 c.y.

c.Y. €Y. c.y. c.y.

0 0 0 32 0 32
IF EXISTING TOPSOIL IS NOT SUITABLE FOR REUSE

PROPOSED EXISTING EXISTING EXISTING REQUIRED PLACING FURNISHED EXCESS
SLOPE TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL
AREA (EXC) (EMB.) (TOTAL) cyY 203-04 203-07 c.Y.

S.F. ’ ’ c.Y. o c.Y. c.y.

1728 N/A N/A N/A 32 N/A 32 N/A IN/A

WASTE TOTAL
(CY.)

13





2.05 Item Numbers

With all the quantities calculated above filled in, the final Estimated Grading Quantities block
item numbers can be filled out. Below is the Estimated Grading Quantities block with the
guantities that need to be added to the estimated Roadway Quantities Block highlighted.

ESTIMATED GRADING QUANTITIES
ADJUSTED
DESCRIPTION UNADJUSTED VOLUMES (CY) VOLUMES (CY) BALANCE SUMMARY
EXC. EME. EXC. SHRINK= 20 % SWELL= 20 %
230 250 184
309 67 248
PVT. DRIVES, BUSINESS AND FIELD ENTRANCES 0 0
INDEPENDENT DITCHES 0 0
TEMPORARY CONSTRUCTION EXITS 15 0 12 541
OTHER (BRIDGE EXCAVATION, PAVEMENT, ETC...) 122 0 a8
TOPSOIL (EXC) 0
TOPSOIL TOTALS (SEE TOPSOIL TAB) WASTE MATERIAL
ROCK (C.Y.) TOTALS (C.Y.) | BorrROW ROCK
EXC. EMB. EXC. (UNCL)JEMB. {(UNCL.) EXC (COMMON) EXC. (AVAIL) EXC. (ADJ)
0 130 676 876 541

TOPSOIL
IF EXISTING TOPSOIL IS SUITABLE FOR REUSE
PROPOSED EXISTING EXISTING EXISTING REQUIRED PLACING FURNISHED EXCESS WASTE TOTAL
SLOPE TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL (CY)
AREA (EXC.) (EMB.) (TOTAL) cY 203-04 203-07 c.Y. o
S.F. h ) cY. o c.Y. cY.
1728 0 0 0 32 0 32 0 425
IF EXISTING TOPSOIL IS NOT SUITABLE FOR REUSE
PROPOSED EXISTING EXISTING EXISTING REQUIRED PLACING FURNISHED EXCESS WASTE TOTAL
SLOPE TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL TOPSOIL (€Y)
AREA EXC EME (TOTAL) cy 203-04 203-07 Cc.Y. .
S.F ( ) ( ") cY. o c.Y. cY.
MNIA LY 32 /A 32 MN/A

Below, is the Estimated Grading Quantities block with the earthwork quantities for this project
filled out.

ESTIMATED ROADWAY QUANTITIES

ITEM NO. DESCRIPTION UNIT QUANTITY
EXAMPLE
203-01 ROAD & DRAINAGE EXCAVATION (UNCLASSIFIED) CY. 676
203-02.01 BORROW EXCAVATION (GRADED S0LID ROCK) TOM 229
203-07 FURMISHING & SPREADING TOPSOIL CY. 32

NOTE: 156 C.Y. of graded solid rock is the same quantity as 229 tons of graded solid rock.

For additional Item Numbers that may be needed for the completion of the Estimated Quantities
block, see Chapter 7 Iltem Numbers.
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Part 3 — Computing Topsoil Quantities
The following is a step-by-step tutorial on using MicroStation to calculate topsoil quantities

1. Drop Complex Elements

Before running the cross sections, the first step is to go into your Survey DGN file and drop the
status on the edge of pavement lines. The program will not run for complex elements.

B @ DropEle. — .
| £ Tasks " | | & iGompiex
R I_'\ Dimensions To Geometry -
[ . - Lyl A |:| -
j Q--J}JI;;P_.‘ pil?pE 3 :JLIT—L 2 "‘ [ ] Line Stings/Shapes
e [ ] Multidines
= ' Shared Cell: | To Geometry -
® Roundabouts w [] Text
- ] Application Elements
£ Civil Geometry 4
= - el

2. Run Existing Ground Cross Sections on Project

This example is SR 95 from Station 287+00 to Station 289+50 (6 sections):

15





3. Plot existing pavement on cross sections

GEOPAK Project Manager>Proposed Cross Sections

Create Run “EXPVMT”

Shape Clusters:

Select template “P_XEOP”

M

[STING

MENT DEFTH*

oo
c

Cell Description - Job Number: | 101
Template
PYTDR PRIVATED...
P_PROW PLOT PROP.. Template Designed to Work with: | 1 | Shape Cluster
P_ROCK PLOT ROCK ... Left - TzmriT
P_TOPS PLOT TOPS...
P_UMTL PLOT UNSL...
P_XEQOP PLOT EXIST... Aoply to Whole Chain
P_XROW PLOT PRES...
RADII INTERSECT DP DP
RADIIU INTERSECT... ¥ _
< > On Chain: | SR35
Apply
M Proposed Cross Sections - EXPYMT - *
File
%S DGN File Chain Tie/PGL Profile |
Pattem SR95 0.000000 SR95 Typical
Existing Ground =
Shapes Thick
Shape Clusters
Define DGN Variables
Define Variables Chain: [SR35 | 1§ Profile: [SRS5 -
Plot Parameters L
Drainage Apply Profile at: |Tie | | 0.000000
Modify Delete Up Down
Side Slope Conditions
LT
Define Modify Delete Up Down
Criteria Files
MNarme Description
Plot Exist Pavement x Plot Existing Pavement on XSections.
Add Delete Up Downi
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Define Variables:

Change the Survey DGN name to the file for your project

M
File
XS DGN File Variable Value |
Pattem Survey DGN ROO95-...
Bxisting Ground g scale 10
Shapes exist pavement depth 1

Shape Clusters
Define DGMN Varables
Define Varables

Plat Parameters

Drainage By file: [Al = a

Variable Mame: | Survey DGMN
Value: | RODS5-015urvey dan QL

Add Madify

All other settings can stay the same as for other cross section runs

Then run cross sections:
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4. Plot Existing Topsoil Layer

Open GEOPAK Project Manager. Go to Proposed Cross Sections. Create a new run “topsail”,
or copy the Proposed cross section run, and use the same settings with the exception of “Shape
Clusters”. Delete the previous clusters, add new cluster using the template P_TOPS

B Typical Sections — *

FIED DEFTH

Cell Description ~ Job Number: | 101

Template
E:E%?r?_ Et8$ E?JESL‘I Template Designed to Work with: | 1 | Shape Cluster
P_XEOP PLOT EXIST . Aopiyto Left = e
P_XROW PLOT PRES...
RADII INTERSECT... Range
RADIIU INTERSECT... : -
RECRW RESURF CR... -
REUCRW RESURF UR... Begin Sta.: | 287+00.00R 1 DP | End Sta.: | 283+50.00 R 1 DP
ROUNDABOUT RURALOR .. ¥
< > On Chain: | SR95 Select...

Fpply

——
M
File
X5 DGN File Chain Tie/PGL Profile |
Pattem 5R95 0.000000 SR95 Tvpical
Existing Ground Mes
Shapes Thick

Shape Clusters
Define DGN Variables

Define Yariables Chain: SR95 - ﬁProfiIe: SR95 -

Flat Parameters
Drainage Apply Profile at: | Tie | | 0.000000

Add Modify Delete Up Down
Side Slope Conditions
LT where cha SR35 sta »= 287+00.00 R 1 and cha SR95 sta < =28%+50.00 R 1

Define Modify Delete Up Down
Criteria Files
Name Description
Plot Topsoilat Depth x Plot Topsoil at Specified Depth
Add Delete Up Down
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In “Define Variables” edit the “XS DGN" file:

M
File
|XS DGN File || Variable Value
Pattem Topsoil depth {inches) 3

Existing Ground #5 DGMN ROSRS5Mainline...
Shapes

Shape Clusters
Define DGM Varables
Define Varables

Plot Parameters

Drainage By file: [ Al . a

Varable Mame: | X5 DGN
Value: | RO5SR95MainlineX5ections dan Q

Add Modify

Next - select “Run”

The topsoil layer is plotted on the cross sections at a default depth of 3 inches. This is to allow
for 100% Shrinkage. See Roadway Design Guidelines Chapter 2-706.00 Topsoil Requirements
for Earthwork Balances for more information regarding the shrinkage guidelines for topsaoil.
Notice it excludes the existing pavement but plots along the entire ground line of the cross
sections.

The available topsoil is the ground line (dashed) between the excavation limit lines, excluding
the existing pavement area.
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5. Run Proposed Cross Sections

6. Run Earthwork
Create run “Topsoil”

Make settings as shown in GEOPAK Road Manual Exercise 15. In Soil Types, add settings for
Topsoil and Excavation Limit as shown-

Topsoil Settings:

& Earthwork - topsoil - pos

File

%5 DGN File Soil Type tems
Soil Types Existing Ground
Earthwork Shapes Existing Unsuitable
Output Format Proposed Finish Grade
Add/Subtract Volume Excavation Limit
Centroid Adjustment

Skip Areas

Ignore Areas Search Criteria

Shest Quantity

Class | Existing Unsuitable -

Soil Type: | Topsaoil Lv Names: | SURVEY - GROUMND -E| &]
Muttiplication Factors Ly Numbers: d
Colars: [
Roadway Excavation: | 1.000 S - -
| it 3
Subsoil Excavation: | 1.000 - :,-1':5
| Weights: ]
Fill: | 1.000 ?
] Types: (|
Match Display Feset
Add Delete Madify

Level Name - SURVEY-GROUND- Bottom of Topsoil Layer
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Excavation Limit:

M Earthwork - topsoil
File

%5 DGN File

Soil Types

Earthwork Shapes
Output Format
Add/Subtract Volume
Centroid Adjustment
Skip Areas

lgnore Areas

Sheet Quantity

Class | Excavation Limit

Soil Type: | Earth

Multiplication Factors

Add

Roadway Excavation: | 1.000
Subsoil Excavation: | 1.000

Fill: | 1.000

Soil Type tems

Existing Ground
Existing Unsuitable

Excavation Limit

Proposed Finish Grade

Search Criteria

Lv Names:
[JLv Numbers:

O & & R

Types:

Match

Delete

DESIGM - EARTHWOR

Colors: | 0
Styles: | 0
Weights: | 0

Display

Modify

L T A S R

Reset

Level Name - DESIGN-EARTHWORK- Excavation Limit Lines

Sheet Quantity

Add column for Topsoil and change the ASCII File Name to Project_Topsoil.txt

M

Eile
%5 DGN File White Sheet Quantities File
Soil Types ASCII File: | SR95Earth_Topsoil bt Q
Earthwork Shapes ) ]
Output Format Decimal Places |0 - Total Quartity Length |10
AddsSubtract Volume
Centroid Adjustment Column Soil Type Earthwork Operatior Quartity Type +/-
Skip Areas 1 Earth Common Exc End Area =
|g|-||:||-e Areas 2 Earth Fill End Area +
Sheet Quantity 3 Topsoil Subsoil Exc End Area =

3 - || Topsoil + || Subsoil Bxc | End Area ||+

Add Delete Madify

When all settings are made, then select File>Run
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Output file SR95Earth_Topsoil.txt:

File Edit Format VYiew Help
Station

287+00.88 EARTH

Common Exc
Subgrade Exc
Subsoil Exc

Fill

TOPSOIL

Common Exc
Subgrade Exc
Subsoil Exc

Fill

287+50.88 EARTH

Common Exc
Subgrade Exc
Subsoil Exc

Fill

TOPSOIL

Common Exc
Subgrade Exc
Subsoil Exc

Fill

288+00.0868 EARTH

Common Exc
Subgrade Exc
Subsoil Exc

Fill

TOPSOIL

Common Exc
Subgrade Exc
Subsoil Exc

Fill

(sg. ft.)

8

244,
8.
8.

82.

6l.
%

26,
8.

1325.

139.

39.
8

[sa I ]

wom ®

mo®E

WD R

e

[+ B BN o

[ Ty T cw =

2

Volumes

{cu. yd.

[ I I v B v

[ I I v B v

Mass ordinate for TOPSOIL = @

522

199

188

57

Mass ordinate for TOPSOIL = 165

343

286

96

62

Mass ordinate for TOPSOIL = 323

Volumes

(cu. yd.

[ < T o I v

[ < T o I v

522

199

les

57

343

286

96

62

[ R )

[EE R [EENREY I [ R )

[RE R IR,

[RE R IR,

Factor Ordinate

.08
.08
.08
.08 (%

.08
.08
.08
.08 (%

.08
.08
.08
.08 323

.Be
.Be
.88
.Be 323

.08
.68
.08
.08 468

.08
.68
.08
.08 468
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Continued:

| sRa5Earth_Topsoil - Motepad
File Edit Format View Help
288+56.88 EARTH
Common Exc 55.7 168 168 1.688
Subgrade Exc 8.8 8 g 1.@@
Subsoil Exc g.8 (5] 5] 1.688
Fill 389.8 416 416 1.60 212
TOPSOIL
Common Exc 22.8 608 66 1.688
Subgrade Exc 8.8 8 g 1.@@
Subsoil Exc 52.6 86 86 1.606
Fill 8.8 5] a 1.60 212
Mass ordinate for TOPSOIL = 469
2894006 .80 EARTH
Common Exc 48.6 89 89 1.68
Subgrade Exc 8.8 5] g 1.ee
Subsoil Exc g.8 (5] 5] 1.68
Fill 429.7 6385 685 1.60 -384
TOPSOIL
Common Exc 12.4 33 33 1.68
Subgrade Exc 8.8 5] g 1.ee
Subsoil Exc 57.8 182 182 1.60
Fill 8.8 5] a 1.60 -384
Mass ordinate for TOPSOIL = 684
289+506.88 EARTH
Common Exc 35.6 71 71 1.688
Subgrade Exc 8.8 5] 8 1.ee
Subsoil Exc 0.8 (5] g 1.08
Fill 669.0 1817 1817 1.86 -1338
TOPSOIL
Common Exc 9.5 28 28 1.688
Subgrade Exc 8.8 5] 8 1.ee
Subsoil Exc 66.3 115 115 1.60
Fill 8.8 8 a 1.606 -133@
Mass ordinate for TOPSOIL = 739
296406 .88 EARTH
Common Exc g.8 33 33 1.68
Subgrade Exc 8.8 B 8 1.00
Subsoil Exc 0.8 a8 a8 1.688
Fill 8.8 619 619 1.66 -1916
TOPSOIL
Common Exc g.8 9 9 1.68
Subgrade Exc 8.8 B 8 1.00
Subsoil Exc 8.8 61 61 1.86
Fill 8.8 B a 1.86 -1916
Mass ordinate for TOPSOIL = 889
XS-MOELEM Mo cross-section elements found at
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Continued:

Mult

Factor

PR e

[

4
File Edit Format View Help
Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor
(cu. yd.) (cu. yd.)
EARTH
Common Exc 1226 1226 1.6
Subgrade Exc e 8 1.e8
Subsoil Exc e e 1.0
Fill 3142 3142 1.e0
TOPSOIL
Common Exc 326 326 1.ee
Subgrade Exc e e 1.e@
Subsoil Exc 483 483 1.ee
Fill e e 1.8
~ SPLIT SUMMARY TOTALS
X5 Quant X5 Quant Add/Sub Quant Add/Sub Quant
Material Name Unadjusted Adjusted Unadjusted Adjusted
Volume Volume Volume Volume
(cu. yd.) (cu. yd.) (cu. yd.) (cu. yd.)
EARTH
Common Exc 1226 8 D
Subgrade Exc 5 e e 8
Subsoil Exc 2 4] 4] 8
Fill 3142 3142 e 8
TOPSOIL
Common Exc 326 326 e 8
Subgrade Exc i) e e 8
Subsoil Exc 483 483 e 8
Fill 8 e e 8
"~ BALANCE POINT SUMMARY
Material Name Cumulative Incremental Mult
Unadjusted Adjusted Unadjusted Adjusted Factor
Volumes Volumes Volumes Volumes
(cu. yd.) (cu. yd.) (cu. yd.) (cu. yd.)

Earth (Common Exc.) = 1226 C.Y.

Emb. =3142C.Y.

Exc. Topsoil Volume =326 C.Y. + 483 C.Y. =809 C.Y.
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7. Required Topsoil

Since topsoil will be required on all slopes, calculate the surface area of the proposed fill and cut
slopes and multiply by the thickness of the required topsoil (6”).

In the GEOPAK Road Couse Guide, reference Exercise 17 (Cross Section Reports) to calculate
the surface area (seeding and sodding). In step 5 of Exercise 17, use the setting Even at 50 for
the Subtotal option. For the ASCII File name, use TopsoilReqd.txt.

* 6" is used for quantities calculations to allow for 100% shrinkage down to the required 3" (See
Roadway Design Guidelines Chapter 2-707.00 Roadway Design Guidelines)

P Seeding Report — >
Job: | 101 Q Cument Station: | 298+50.00 R 1
Chain: |SR35 -
Begin Station: | 2870000 R 1 2870000 R 1
End Station: | 34/+50.00R 1 238+-50.00R 1
Search Criteria N
Existing Ground Line: - AT Display

Proposed Finish Grade: - 20 Display
Candidate Seeding Elements: /q"'\ Display

[] Max Allowable Slope: | 1.0000 | - | 6.0000 | Rise:Run -
[ ] Subtetal Split Slope: | 0.0000 | - | 0.0000

Even +| Sub Every:  .000000 | First Sub at; | HiNNEE]

Scale Factor: | 1.00000 Label: | 5F
ByPaszs Segments Additional Distance via Station
Report Decimal: |2 - Additional Distance ...
[ ] Pause on Each X5
ASCII File: | Topsoil Reqd txt Q

Apply
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Output file TopsoilReqd.txt:

SUBTOTALS EVERY 50.0000 Ft BEGINNING AT STATION 287+00.08 R 1 METHOD INCR

SCALING FACTOR - 1.80000 WITH LABEL [ SF 1]

STATION SLOPE DISTANCE AVERAGE SLOPE DIST AREA SF SUBTOTAL AREA SF
LT RT LT RT LT RT BOTH LT RT BOTH

(TOTAL)

287400.00 R 1 33.15  51.98 ) @ @
( 85.13) 32.54 51.16 1627 2558 4185

287+50.00 R 1 31.93  5@.33 1627 2558 4185
( 82.26) 30.70 44.03 1535 2202 3737

288+00.00 R 1 29.46  37.72 1535 2202 3736
( 67.18) 28.26 31.16 1413 1558 2971

288+50.00 R 1 27.06  24.60 1413 1558 2971
( 51.66) 20.27 26.39 1014 1320 2334

289+00.00 R 1 13.48  28.17 1014 1320 2333
( 41.85) 14.83 34.30 741 1715 2456

289:50.00 R 1 16.18  48.43 741 1715 2456
( 56.61)

TOTAL LEFT RIGHT BOTH

SF= 6330.0000 9353.0000
ACRES= 0.1453 9.2147 T

Multiply the proposed slope area by the required thickness:
15681 S.F. x 6 in x 1ft/12 in = 7841 C.F.

7841 C.F. x 1 C.Y./27 C.F. = 290.4 C.Y. (This is the required topsoil)

Refer to Chapter 2-707.00 Topsoil Requirements for Earthwork Balances in Roadway Design
Guidelines for the relationship of topsoil to total earthwork.

Earthwork Balances:

30% Shrinkage
Road & Drainage Exc (Uncl.) (Item 203-01) = Common Exc (calculated in Step 5) =
(1226 C.Y.) x (1-0.30) =859 C.Y.

Borrow Exc (Uncl.) (Item 203-03) = Fill (calculated in Step 5) — Road & Drainage Exc = (3142*
858) x 1.30 = 2969 C.Y.
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8. Grading Quantity Block

The figure below is the earthwork summary from the Earthwork Design Guide, Section 6
which includes the topsoil excavation volumes.

When the earthwork is ran in GEOPAK shapes are placed on the cross section
corresponding to the excavation and embankment areas as shown in the figure below.

Earth common Exc. = White (CO=0)

Earth Fill = Gray (CO=1) + Purple (CO = 10)
Topsoil Common Exc. = Tan (CO=2)

Topsoil Subsoil Exc. = Purple (CO=10)
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In the figure below is the Estimated Grading Quantities Block and Topsoil Quantities
Table with numbers filled in as calculated in the earthwork report.

ESTIMATED GRADING QUANTITIES
ADJUSTED
UNADJUSTED VOLUMES (CY VOLUMES BALANCE SUMMARY
DESCRIPTION ©0 )
EXC. EMB. EXC. SHRINK = % SWELL= 30 %
MAINLINE 1226 3142 859
SIDE ROADS 0 0
PVT. DRIVES, BUSINESS AND FIELD ENTRANCES 0 0 EMB. EXC.
INDEPENDENT DITCHES 0 0
TEMPORARY CONSTRUCTION EXITS 0 0 3142 vs. -859
OTHER (BRIDGE EXGAVATION, PAVEMENT, ETC..) 0 0
TOPSOIL (EMB.) 326 AVAILABLE = 2283
TOPSOIL (EXC.) 483
TOPSOIL TOTALS (SEE TOPSOIL TAB) EORROW MATERIAL = 2968
ROCK (C.Y.) TOTALS (C.Y.)
EXC. EMB.  |EXC.(UNCL.)EMB. (UNCL) EXC (COMMON) EXC. (AVAIL) EXC. (ADJ.)
0 0 2035 3142 2035 1226 859
TOPSOIL
IF EXISTING TOPSOIL IS SUITABLE FOR REUSE
PROPOSED EXISTING PLACING | FURNISHED | EXCESS ADJUSTED
SLOPE 'i’gg?;f ?gps?;f TOPSOIL ng:slgff TOPSOIL TOPSOIL | TOPSOIL WASTE TOTAL
AREA e e (TOTAL) e 203-04 203-07 cy. (C.Y)
S.F. i i cY. - cy. cY.
15681 809 0 809 290 290 0 519 3487
IF EXISTING TOPSOIL IS NOT SUITABLE FOR REUSE
PROPOSED EXISTING PLACING | FURNISHED | EXCESS ADJUSTED
SLOPE i’g:;’;ﬁ ?c(;ps;l;f TOPSOIL ng:;gff TOPSOIL TOPSOIL | TOPSOIL WASTE TOTAL
AREA " e (TOTAL) e 203-04 203-07 cy. (c.Y)
S.F. i i c.Y. - cy. cY.
N/A N/A N/A 0 N/A 0 N/A N/A

Unadjusted Volumes:

Mainline Exc. = Earth Common Exc. = 1226 C.Y.

Mainline Emb. = Earth Fill - Topsoil Subsoil Exc. =3142 C.Y.-483 C.Y. =2659 C.Y.

Existing Topsoil (Exc.) = Topsoil Common Exc. + Topsoil Subsoil Exc. =483 C.Y. +

326 C.Y. =809 C.Y.

Totals:

Exc. (UNCL.) = 1226 C.Y.

Emb. (UNCL.) = 2659 C.Y.
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Exc. (Common) = 1226 C.Y. — Exc. (Rock) = 1226 C.Y.

Exc. (Avail.) = 1226 C.Y. x (1-0.30) =859 C.Y.

If value of Rock is known, then the Exc. (Adj.) can be calculated as follows:
Exc. (Adj.) = 859 + Exc. (Rock) x (1 + 0.30)

NOTE: If there are Side Roads and Private Drives, etc. add the corresponding exc. and emb.
values in the appropriate spaces.
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MEDIAN OPENING SPACING - EXAMPLE PROBLEMS

The following ten example problems detail the procedure to be used in determining the
appropriate median opening spacing. For additional information, please refer to the Roadway
Design Guidelines, Chapter 2 - Section 500.02.

Example No. 1 Urban Section

L

D C

Ji
E— —
| W |

Eogd A Road B

Figure 2-12

Total distance between Road A and Road B is 2,500 feet. Since this is with an urban section
of roadway, the appropriate median opening spacing would be that which most closely approximates
660 feet. It shall not, however, be less than 440 feet and nor more than 880 feet.

The first step in determining the proper spacing is to divide the total distance between the
intersection openings (2,500 feet) by the desirable urban spacing (660 feet). This will tell us
approximate number of spaces required.

This calculates to 3 or 4 spacings (2 or 3 midblock median openings) between Road A and
Road B. The number of midblock median openings is always one less than the number of spaces.
Generally the whole number closest to the approximate number of spaces (4 for 3.75 above) will be
the number of spaces which will yield the most appropriate median opening spacing (which is true in
this particular example). However, this is not always the case (see Example No. 8).

The next step is to determine which condition would result in a spacing nearest 660 feet, but
within the range of 440 feet to 880 feet. To do this, first divide the total distance between the
intersections (2,500 feet) by the possible number of spacings (3 and 4). At the same time, check to
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see if the resulting distances are within the permissible range (440 feet - 880 feet) because if the
resulting distance is not within this range, discard it as an alternative.

T \

O DO C D

N N
1250 | 1250
2500'

Figure 2-14

2500
3 =833 440<833<880 OK

2500
" 625 440<625<880 OK

Both possible spacing (833 feet and 625 feet) are within the permissible range. Therefore, it
must still be determined which is closest to 660 feet.

833-660=173
660-625= 35

Since 35is less than 173, the most appropriate median opening spacing between Road A and
Road B would be 625 feet. This would result in 3 midblock median openings 625 feet apart.
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A L

O 0 000 C

- “
625 | 625 | s25 | s25

Figure 2-15

Example No. 2 Urban Section

Total distance between intersection openings is 1,100 feet.

1100 _
660

1100
I =1100 440<1100>880 Not Acceptable

1100
— =550 440<550<880 OK

The only acceptable spacing is 550 feet. Therefore, one midblock median opening shall be
provided at a point 550 feet from each intersection.

Example No. 3 Rural Section

Total distance between Road A and Road B is 2,500 feet. The desirable rural spacing is 1,320
feet, with a range of between 880 feet and 1,760 feet.

2500
1320

Therefore, there can be 1 or 2 spacings (0 or 1 midblock median openings). However, it must
be determined which condition would result in a spacing nearest 1,320 feet, but also be within the
permissible range.
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2500
T: 2500 880<2500>1760 Not Acceptable

2500
— = 1250 880<1250<1760 OK

The only acceptable median opening spacing between Road A and Road B is 1,250 feet.

Therefore, one midblock median opening shall be provided at a point 1,250 feet from each
intersection.

Example No. 4 Rural Section

Total distance between intersection openings is 1,100 feet.

1100 _
1320
1100
T: o <1100 Not Acceptable
1100
— = 1100 880<1100<1760 OK

The only acceptable spacing is 1,100 feet and, therefore, no midblock median opening shall be
installed.

Example No. 5 Urban Section

Total distance between intersection openings is 1,500 feet.

1500 _
660

1500
—— =750 440<750>880 OK

2

1500
3 =500 440<500>880 OK

660 - 500 = 160

750 - 660 =90
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Since 90 feet is less than 160 feet, the most appropriate median opening spacing would be
750 feet. Therefore, 1 midblock median opening shall be installed.

Example No. 6 Rural Section

Total distance = 1,500 feet

1500 _
1320

1500

—= 1500 880<1500<1760 OK

1500

— =750 750<880 Not Acceptable

The only acceptable spacing is 1,500 feet. Therefore, no midblock opening shall be installed.

Example No. 7 Urban Section

Total distance = 5,880 feet

5880
660

5880

T: 735 440<735<880 OK

5880
TZ 653 440<653<880 OK

735-660=75
660 - 653 =7
Since 7 is less than 75, the appropriate spacing is 653 feet resulting in 8 midblock median

openings.

Example No. 8 Rural Section

Total distance = 5,880 feet

5880 _
1320 ~
5880
= 1470 880<1470<1760 OK
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5880
5 " 1176 880<1176<1760 OK

1470-1320 =150
1320-1176 =144

Since 144 is less than 150, the most appropriate spacing is 1,176 feet resulting in 4 midblock
median openings.

Example No. 9 Urban Section

Total distance = 5,940 feet

5940
660

Therefore, the appropriate spacing would be 660 feet resulting in 8 midblock median
openings.

Example No. 10 Rural Section

Total distance = 5,940 feet

5940
1320

5940
4 =1485 880<1470<1760 OK

5940
= = 1188 880<1188<1760 OK

1485-1320 =165

1320-1188 =132

Since 132 is less than 165, the most appropriate median opening spacing is 1,188 feet
resulting in 4 midblock median openings.
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SECTION 1: ENVIRONMENTAL PERMITTING DESIGN PROCESS

Upon completion of the Initial Studies Request, the Environmental Division will complete
and Environmental Boundary Report (EBR). Once the designer receives the EBR, they need to
identify and label the locations provided on the plans. Then the Permitting Section will complete
a permit assessment, the designer can then draft permit sketches, and make any necessary
revisions documented within the assessment.

The goal of the permit assessment process is to receive roadway plans and sketches that
can be deemed permittable by the permitting agencies. Roadway plans and sketches are
permittable when all assessment comments and markups have been addressed.

While each set of plans can differ in their environmental permitting requirements, there
are many items that are consistent across all projects. The Designer should follow the appropriate
checklist phase to ensure the plans contain information necessary for application of the
environmental permits. Before submitting the sketches and plans back to the permitting section,
the designer should ensure the plans and permit sketches are consistent.

ENVIRONMENTAL NOTE REQUIREMENTS IN PLANS

The permit assessment may contain notes that are specific to that project. The Roadway
designers should refer to RDG Chapter 9 for Environmental Note requirements. The blue
instructional text listed there will help guide as to whether notes are needed in the plans and the
placement of those notes.

The notes contain permit requirements and construction limitations. Adding these notes
to the plans provides assistance in identifying and following permit requirements for all known
environmental constraints.

IDENTIFYING KNOWN ENVIRONMENTAL CONSTRAINTS

Any known environmental constraints identified in environmental technical documents
should be indicated on the plans and brought to the Design Manager’s attention as soon as the
constraints are recognized. Constraints may include, but are not limited to the following: streams,
wetlands, endangered or protected species, registered historical or archeological sites, etc. The
Environmental Boundary Report (EBR) should be completed and features surveyed, shown, and
labeled on the roadway plans before the ROW field review meeting. Ecology, permit assessment,
and SWPPP review items encountered are to be addressed prior to the Right-of-Way plan
submittal.

SINKHOLE REQUIREMENTS

A treatment plan may be required from the Geotechnical Engineering Section of the
Division of Materials and Tests, which should depict the plans/details of the proposed sinkhole
remediation/treatment measures and methodologies, as well as the EPSC measures to be





employed at the project site. This treatment plan shall be included within the roadway plans set
for submittal with the application for this permit. Additionally, a geotechnical report should also be
provided for inclusion within the application for this permit.

Since a permit sketch is generally not required for this permit, the entire sinkhole must be
surveyed, shown, and labeled on the present layout sheet of the roadway plans set. The
proposed layout sheet should show the remaining portion of the sinkhole (if any) and applicable
remediation/treatment measures.

FLOOD STUDIES

All roadway projects with USACE or TVA permits must conform to FEMA standards. If the
roadway project is located within a flood study area where either base flood elevations or a
designated floodway have been determined, the Designer shall contact the Hydraulic Design
Section of the TDOT Structures Division for further guidance and design procedures on FEMA
Study information.

The appropriate coordination information for Flood Study streams (i.e. “No-Rise”
certification and letter to corresponding officials, Conditional Letter of Map Revision (CLOMR),
FEMA map name and number, FEMA Flood Insurance Study Name, etc.), should be supplied to
the Environmental Division by the Hydraulic Design Section of the Structures Division for inclusion
within the water quality permit application submittal package.

FILL IN CORPS OR TVA RESERVOIRS

Additional information is needed from the Designer when projects impact USACE or TVA
reservoirs. This typically occurs when TDOT is acquiring right-of-way from the USACE or TVA.
In these instances, the roadway designer shall contact the Headquarters Hydraulics Office for
affected reservoir elevations. The quantities of cut and fill, in cubic yards, are required within the
affected reservoir elevations. If the project causes a loss of flood or power storage for the
reservoir, an offset plan may be required. This may require the purchase of additional right-of-
way or additional design work on the subject reservoir or route. Processing time from the Corps
and TVA might take as long as 15 months once application has been submitted, so this process
should be started early.

ADDITIONAL SUBMITTAL REQUIREMENTS

Depending on the scope, magnitude, location, and existing environmental
features/characteristics present on or adjacent to the roadway project site, the following items
may also be required as part of a permittable plans submittal:

e Structural Plans (for bridges, retaining walls, etc.).
e Utility Plans depicting the type of crossing for all utility impacts (i.e. trenching,
jack and bore, etc.) and impact design options.

The Designer is encouraged to contact the permit assessment preparer to resolve any
guestions that may arise.





ENVIRONMENTAL PERMIT PACKAGE

Roadway designers are responsible for preparing all requested information, permit
sketches, and modifications to their plans that the Regional Environmental Technical Office or
Environmental Division — Permits Office use to apply for permits. This document assists in
determining what is included in the packet and on the individual sketches. Once the
Environmental Permit Package is complete and uploaded to FileNet, send a notification by email
to the HQ Environmental Division (TDOT.Env.Permits@tn.gov) and the appropriate Regional
Environmental Technical Office:

¢ Region 1 - R1.EnvTechOffice@tn.gov
e Region 2 - R2.EnvTechOffice@tn.gov
e Region 3 - R3.EnvTechOffice@tn.gov
o Region 4 - R4.EnvTechOffice@tn.gov

REGULATORY AUTHORITY REVIEW

Once the application for water quality permits (which includes the permittable roadway
plans and permit sketches) for a given roadway project has been submitted to the various
permitting agencies (i.e. Tennessee Department of Environment and Conservation, U.S. Army
Corps of Engineers, and Tennessee Valley Authority) by the Environmental Division, an email will
be sent to the project’s Design Manager notifying them of this application submittal. It should be
noted that if agency review results in a request for additional information (RAI) from the
Environmental Division, revisions to the roadway plans and/or permit sketches may be required
from the roadway designer to satisfy the RAI comments. If revisions to the plans or sketches are
required, this information will be coordinated by the Environmental Division to either the
Environmental Technical Office or the Design Manager/designer by email.
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SECTION 2: PERMIT SKETCHES

PERMIT SKETCH GENERAL REQUIREMENTS

The roadway designer shall prepare the set of permit sketches and applicable information
to include (at a minimum) the vicinity map, location map, and impact-specific permit sketches.
Additional detailed information related to the required permit sketch components for a given
roadway project can be found below. Generally, roadway plans will be reviewed and commented
upon as part of the permit assessment process. Once plans are permittable, permit sketches can
be produced for needed impacts. This allows for a more streamlined permitting process.

Please note that the provided guidance regarding permit sketch requirements is intended
to be taken as general guidance on how to prepare a permit sketch. The permit assessment
preparer may provide additional guidance to the roadway designer during a permit assessment
to ensure permit sketches meet current regulatory requirements.

At a minimum, the set of permit sketches provided to the Environmental Division for permit
assessment should include the following

[J  All submittals should be in pdf, unless otherwise requested

[l All maps and drawings shall be formatted for 8%2 x 11-inch page size

[J Submit the fewest number of drawings necessary to adequately show the proposed
activity. The orientation may be either portrait or landscape (portrait preferred).

A 1-inch margin shall be left at the top edge and left side

[l A %-inch bottom edge and right-side border shall also be utilized

71 The adjacent property owner’s names and tract numbers labeled (A separate listing of the
property owner’s names, tract numbers and addresses of each impact may be required)
A sketch title, which includes the feature label (i.e STR-2), latitude and longitude of
midpoint of impact, and type of impact.

North arrow

All drawings shall be to scale, and the scale shall be indicated graphically

Roadway alignments, stationing, and tick marks adjacent to proposed impact

When needed, match lines

Proposed right-of-way boundaries and all easements shown and labeled

Buffer Zones where applicable

Proposed cut and fill slope lines shown and labeled

Turn off unnecessary levels so to minimize non-applicable information and avoid clutter
An information block containing the following information:

The Tennessee Department of Transportation shall be identified as the applicant

The Preliminary Engineering (PE) number

Project Identification Number (PIN)

Route number and/or name

Project termini

Name of County

Sheet  of

O

O

N A O A O





PERMIT SKETCH CADD CELLS

The following cells shall be used for generation of permit sketches and can be found in
the TDOT Roadway Design Division’s standard cell libraries (STDS.CEL):

e PMLOCP Permit drawing location map form (portrait)
e PMLOCL Permit drawing location map form (landscape)
e PMSK Permit drawing sketch form (portrait)

¢ PMSKGR Permit drawing sketch form (landscape with profile grid)

These cells can be accessed through the TDOT Roadway Design Division MicroStation
interface on the “Permits and Forms” dialog. This dialog can be brought up through the TDOT
drop down menu on the MicroStation title bar.

The latest versions of the standard cell libraries and programs to access them can be
obtained on TDOT Roadway Design Division Standard Design CADD Files and Documents
webpage.

VICINITY MAP

A vicinity map based on a color 7 Y2-minute Quadrangle map, showing the stream
crossings, will be required as part of the permit sketch submittal. The vicinity map shall be on an
8 %2 x 11-inch sheet. If the Quadrangle portion showing the project is larger than that which will fit
on the 8% x 11-inch sheet, it shall be divided into 8%z x 11-inch segments and labeled with match
lines. Ata minimum, the vicinity map shall provide the following information:

[1 Proposed roadway alignment shown

1 Scale shall be indicated graphically

[J Circle the stream crossings, and other impacts such as wetland fills and structure
locations

Label the feature name and station of each impact

Label the location and stations of the project termini and the construction limits of the
roadway project

Date prepared (and date of latest revision)

O O

County indicated on inset state map

Contour interval

North arrow

An information block containing the following information:
» The Tennessee Department of Transportation shall be identified as the applicant
The Preliminary Engineering (PE) number

Project Identification Number (PIN)

Route number and/or name

Project termini

Name of County

Sheet  of

OoOooOo O
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Please refer to Figure 0.1 and Figure 0.2 on the next page for an example of the
Vicinity Map which is required for submittal within the permit sketches.
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Figure 0.1 - Example Vicinity Map
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LOCATION MAP

A Location Map will be required for all permit sketch submittals. Where multiple impacts

occur within a single project, a single location map shall be utilized that indicates each specific
impact that requires permit sketches. The following information will be required on the Location

Map:

U
U
U

O O

[ I O

Proposed roadway alignment

Scale shall be indicated graphically

Circle the impact, and other impacts such as wetland fills and structure locations, and
mitigation sites

Label the station of each impact including mitigation areas

Label the location and stations of the project termini and the construction limits of the
roadway project

Date prepared (and date of latest revision)

County indicated on inset state map

North arrow

An information block containing the following information:

» The Tennessee Department of Transportation shall be identified as the applicant

= The Preliminary Engineering (PE) number

= Project Identification Number (PIN)

Route number and/or name

Project termini

Name of County

Sheet __of __

Please refer to Figure 0.3 and Figure 0.4 for an example of Location Maps.
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ENVIRONMENTAL IMPACTS / PROPERTY OWNERS AND ADJOINERS TABLE

When a given roadway project will require coverage under an Individual Section 404
Permit from the U.S. Army Corps of Engineers, an Excel spreadsheet of Property Owners and
Adjacent Owners (Adjoiners) is needed. This is not needed in pdf format. This will be requested
during the permit assessment process. If additional property information is required beyond what
is in the survey file, the Designer should submit an additional survey request form.

At a minimum, this shall provide the following information:

Station or range of stations of impact (i.e. STA. 65+20.00 or STA. 82+00 to 103+16)
Label identifier for impacted feature, from EBR (i.e. WTL-2)

Property ROW tract number

Indication whether the tract in question has an “Owner” or “Adjoiner” status
Property owner name and address

0 B o

Please refer to Figure 0.5 below for an example of the Property Owners and Adjoiners
spreadsheet.

Al - f STATION

A B C D E
MAP R.O.W. TRACT| OWNER/
STATION PROPERTY OWNER NAME AND ADDRESS
1 LABEL NO. ADJOINER
122+12.23 7O STOKELY MOORE, 112 NORTH WATAUGA LANE,
STR-1 6 OWNER
2 | 122+74.95 LOOKOUT MOUNTAIN, TN 37350
ED & JOANNE RAMSEY NEWELL, 3073 BEE CARTER RD,
64 ADJOINER
3 DANDRIDGE, TN 37725
16+37.98 TO 9 OWNER J. CARROLL & JANET G. KYKER, 1469 NOTTINGHAM
4 17+05.75 DR, NEWPORT, TN 37821
CLIFTON W DUNN & ARLENE DUNN, 136 OVERHILL RD,
8 ADJOINER
5 NEWPORT, TN 37821
EX. R.O.W OWNER EXISTING RIGHT-OF-WAY
EX. R.O.W ADJOINER EXISTING RIGHT-OF-WAY
4+70.72TO STOKELY MOORE, LLC, 112 NORTH WATAUGA LANE,
WTL-2 6 OWNER
8 5+61.46 LOOKOUT MOUNTAIN, TN 37350
STOKELY MOORE, LLC, 112 NORTH WATAUGA LANE,
10 ADJOINER
9 LOOKOUT MOUNTAIN, TN 37350
10 FX RO W ADININFR FXISTING RIGHT-OF-\WAY

PROPERTY OWNERS (O] [

Figure 0.5 - Property Owners and Adjoiners Table
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IMPACT-SPECIFIC PERMIT SKETCHES

As part of the permit sketch set, and in addition to the components described in the
sections above, the roadway designer shall also include impact-specific sketches within the permit
sketch submittal as requested in the permit assessment. Impact-specific permit sketches are
necessary in order to document and illustrate the nature of proposed impacts to streams,
wetlands, and other similar environmental features. The impact-specific permit sketches provide
the permitting agencies with details of the proposed impacts to environmental features as a result
of a given roadway project, which can then be brought to the attention of the general public via
the public notice process. The permit sketches shall be of a nature so as not to overwhelm the
non-engineering public with technical information, yet specific enough to provide details of the
environmental impacts. Specific engineering details required for the contractor to construct the
project at the locations of the proposed environmental feature impacts shall be included within
the permit sketches provided to the Environmental Division. Templates to be used when
preparing permit sketches and location maps can be found on the Design CADD Files and
Documents webpage.

In general, the permit sketches are for the permitting agencies / public’s use and the plans
are for the contractor. As such, information should be duplicated in both locations. The contractor
will typically not receive a copy of the permit sketches, so it is important that any information
included in the permit sketches be also included in the roadway plans.

It is important to note that to the extent practicable, each impact-specific permit sketch
should include only one single environmental feature. For instance, multiple proposed wetland
impacts should not be lumped together onto one single permit sketch. Therefore, some notes
and details will end up being repeated from one proposed impact to the next, throughout the entire
set of permit sketches.

Please refer to the following sections for detailed information pertaining to the
requirements for impact-specific permit sketches, based upon the nature of the proposed impact
and type of environmental feature being impacted.

Impact Table Parameter Tabulation Guidance

According to the sections below, the required impact-specific permit sketches will include
impact tables. These impact tables provide a quantified itemization of the existing feature
conditions and proposed feature impacts.

Please refer to the instructions provided below for guidance regarding how to tabulate the
required parameters that must be included within the impact tables.

[1 Stream Impact Table - Existing
= First, determine the begin and end of the proposed impact.
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= The begin and end impact locations shown on permit sketches should match the
begin and end impact locations shown within the roadway plans set.

= For structures, the impact boundaries will coincide with the end of all channel
transitions, riprap, culvert, wingwalls, and/or utility impacts.

= For stream relocations / channel changes, the begin and end impact locations will
coincide with the confluence of the proposed stream with the existing stream

Measure the existing stream length along the centerline of the stream between the
begin and end of the impact. Enter this value into the impact table as the “Total
Existing Length”.

Next, measure all structure lengths, and categorize them based on the type (i.e.
culvert, RCP, catch basin, endwall, wingwall, energy dissipator, etc.).

The total of the structures measured in the previous step will be entered into the first
line “Structure”. Specify whether the structure will be removed or if it is to remain.
Sum each type of pipe size, catch basin type (do not list each catch basin on the impact
table), length for storm sewer systems, etc.

Subtract the total structure length from the total existing length. This will be the “Open
Stream” length included within the impact table. Under the open stream, specify if
there is existing rip-rap at the inlet / outlet or bank stabilization.

Stream Impact Table - Proposed

First, determine the begin and end of the proposed impact. This should be the same
begin and end of impact as in existing conditions.

Measure the proposed stream length along the centerline of the stream between the
begin and end of the impact. Enter this value into the impact table as the “Total
Proposed Length”.

Next, measure all structure lengths, and categorize them based on the type (i.e.
culvert, RCP, catch basin, endwall, wingwall, energy dissipator, etc.).

The total of the structures measured in the previous step will be entered into the first
line “Structure”. Specify whether the structure is “existing” (the structures that were to
remain in the existing box) or whether the structure is “proposed” on each structure
line.

Subtract the total structure length from the total propose length. This will be the “Open
Stream” length included within the impact table. The “Open Stream” row should
include the length of open stream on the inlet and outlet sides of the structure. All items
such as riprap, bank stabilization, channel relocations/transitions, etc., should specify
whether they are located on the inlet or outlet side of the structure.

Stream Impact Table — Stream Loss

Stream loss occurs when the “Total Proposed Length” of the stream is less than the
“Total Existing Length”.

To find the stream loss for a given roadway project, simply subtract “Total Proposed
Length” from the “Total Existing Length”.

If the “Total Proposed Length” is greater than or equal to the “Total Existing Length”,
then “Stream Loss” would be “0”.
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[J Stream Impact Table —Impact Acreage to the Waters of the US

The “Impact Acreage to Waters of the US” will be the plan view area of permanent
stream impact.

The impacted areas included in this calculation should be the locations where fill is
placed below the ordinary high water mark (OHWM) such as, but not limited to,
proposed culverts and stream relocations in which the existing channel is filled.

[1 Stream Impact Table —Fill Volume below Ordinary High Water

The “Fill Volumes Below OHWM” will be calculated using the “Impact Acreage to
Waters of the US” and multiplying by the depth of fill below the OHWM. This value
should be reported in units of cubic yards.

Stream Encapsulation or Structure Extension

[

[J

The following information is required on permit sketches for stream encapsulations with a
new proposed structure, or for proposed extensions of existing structures:

Begin and end impact labeling, including stations of the stream impact along with the
stream name or number (i.e. STR-3)

Plan view of the stream encapsulation showing the existing conditions concurrent with the
proposed conditions, to include:

Existing and proposed structure size and length

Direction of flow

Drainage easements

Buffer limits, where applicable

Stream number or name

Riprap location shown graphically along with the riprap class and linear feet of riprap
placement in the channel identified

A stream impact table providing existing and proposed stream and structure lengths,
structure sizes, and end treatments

Profile view of encapsulation or extension (i.e. culvert cross-section) showing existing and
proposed conditions (to scale):

Existing and proposed structure size and length

Direction of flow

End treatments (i.e. endwalls, dissipaters, etc...) and inverts

Riprap location shown graphically along with the riprap class and linear feet of riprap
placement in the channel

Hydraulic data table from roadway drawings, including riprap and notes, embedment,
labeling, and notes

Notes specific to placement of any material into channel

Special Notes, including embedment of riprap note, embedment of structure note and
any other notes as directed by the Environmental Division

Typical channel cross-section
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Stream Channel Changes

0 Y I Y

O

I B A

Permit sketches are needed in the following situations for stream relocations/transitions:

e Onsite stream relocation where credits are obtained;
¢ Onsite stream relocation where credits will not be obtained (including transitions
of any length);
e and permittee responsible mitigation that will be used to offset impacts on the
project.
The following information should be shown on these types of sketches:

Begin and end impact labeling, including stations of the stream impact along with the

stream name or number (i.e. STR-3)

Plan view of the stream relocation / channel change showing the existing conditions

concurrent with the proposed conditions, to include:

= Location of and labeling the existing stream, relocated stream, channel changes,
alterations or longitudinal encroachments

= Required buffer limits

= Proposed trees, species, spacing, etc. for replacement of channel

Direction of flow

Drainage easements

Buffer limits, where applicable

Stream number or name

Riprap location shown graphically along with the riprap class and linear feet of riprap

placement in the channel identified

Typical cross-section of existing and proposed channel (to scale). The proposed channel

dimensions shall match the existing channel dimensions as closely as possible. If channel

widening is needed for high flow, contact the Technical Studies Office for an appropriate

channel design. This shall also be shown on the proposed layout sheet in the plans.

Any additional channel cross-sections necessary to show proposed channel geometry and

proposed bank stabilization measures

All requested information from the Stream Encapsulation or Structure Extension section,

if structures are included

A Stream Impact Table on a separate sheet as the plan view

Length of riprap and/or relevant features with the channel change. Riprap shall only be

used in streams where absolutely necessary and when used the evidence to support its

use shall be given (to prevent erosion, velocity, etc.)

Notes specific to the mitigation or vegetative plantings (trees, etc.) and to the sequence of

construction when necessary

Special Notes, including embedment of riprap note and any other notes as directed by the

Environmental Division

Estimated quantities table for specific plantings, including only using native vegetation

Existing and proposed channel profile (to scale).

Any necessary planting details specific to the proposed mitigation

Any other relevant features (to scale)

Please refer to Figure 0.6 through Figure 0.10 on the following pages for examples of the

permit sketches with stream relocations / channel change impacts.
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Stream Encapsulation /Relocation
e

STR-
30.559499, -89.2627

=

Begln STR-5————._

!].ﬂ:sl-?ﬂ]-!‘.itﬂ.'l

195

@
CHRISTOPHER PEREZ

FROFOSED RELDCATED
STREAM

IHY. 373.08

| D
Er<l 5TR-5 EUNAL PETEL
[mpact |
Sta. 190440 !
|
158" CLASS B " 3=
RIFRAF =]
[NV. I68.93 [ o
e i e
—— | w1
o
-
| w
|II
AFEL [CATION BY:
TEMNESSEE DEPARTMENT OF TRANSPORTATION
FE = 12345—-6T798-04
_ FIM 123456.00
:I .'.\l-.l 1|.-.||: 155 ‘:Fl—£ !UE‘I: “::l
s ™ s ™ | PROJELD
- JECT DESCRIPTION
RCALE IN FEET PROJECT DESCRIPTION
HaywonoD COUNTY
DATE: 11707718 BEV¥I1SED: 11-14-18 HEET 1 OF &

Figure 0.6 - Example Permit Sketches: Stream Relocation with Structures
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Stream Encapsulation /Helocation
STR-5
35.5999, -89.2627

STE-5 IMFPACT TABLE
Lats/Lang

EX1ST IMG

CPEN STREAM CEEAE

TOTAL Ex]1STIWG LEMGTH 601 FT.
PROPOSED

DPEN STREAM
CHELLOES:

4z FT.

|ocated chars| 1T FT.
Class B rip—rap at cutlet of culvert 15 FT.

STRUCTLRE 238 FT.
InCLIDES)
#¥ & FT.% B FT.Peinforced Conorste Bow Culvert “PROPOSED” 238 FT.

TOTAL FROFOSED LEMGTH JEQ FT.
STREAM LOSS 1 FT.
IMPACT ACREAGE TO WATERS CF THE US 2003 AC.
FILL vOLUMES BELOM QOHwM 16 CY.

APPLICATION BY:

TEMMESSEE DEFARTMENT OF TRAMNSFORTATION
FE # 12345-6738-04

FIM 123456.00

5R=-2 (U5 70l

FROJECT DESCRIPTION

FROJECT DESCRIFTION

HAYWOOD COUNTY

E.I.II:ET I"IF L

DATE: 11707718 REV15ED: 11/14/18 T
Figure 0.7. Example Permit Sketches: Stream Relocation with Structures (continued)
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Stream Erw-::&psbl__lll:s‘tl_un /Relocation

35.5999, -89.2627

M1 HILWA

{MD7381

T JSRTETaNea T
et bl Bl st S

(=]

S50 100 150

RIP—RaF SHALL BE FLACED &5 TO MIMLC THE ExISTING
CIWTOURS [F THE STREAM CHAWKEL. THE TOF OF THE
FRCPOSED FIP-FAF SHALL BE AT GFADE WITH THE BOTTOM
OF THE EXISTING STREAM CHANNEL. VDIDS WITHIN THE
RIF-FAF SHALL EE FILLED WITH CREEK GRAVEL Tu
FREVENT LOSS OF STREAM WITHIM RIF-FAF fREAS5.

CREEK LRAVEL CAw BE FEMOVED FROM CLLVERT :
EXCAVATION AREA. 20 -0 o 10 20

SECTION “A-A°

APPLICATION BY:

TEMMESSEE CEPARTMENT OF TRaMSPORTATION
FE # 12325—-67398-02

FIMN 123456.00

SR=2 (Us 701

FROJECT DESCRIPTION

FROJECT CESCRIPTION

HAYWOOD COUNTY

DATE: 11407718 REVISED: 11714718 SHEET 2 OF 5

Figure 0.8 - Example Permit Sketches: Stream Relocation with Structures (continued)
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Stream Erncapsulation /Helocation
~ STR-2
39.094949, -89.262/
TREE PLANTING SCHEME FOR STR-5
SEFDLIMGES FLAMTED
iy wICwsY DOww SLOPE rﬂ\(:l
1 rod
Cam™ O T
r\-"\—in.FLF o .
I.F G % T
fj | SHEHHEL ELEFE ARYE
UL, RELOCATED STREAU |CONTADVER oRow-b [
C| C:Il.'HAIl\-HEI_ LLI.FEB
EEELL[KE
O o O
FLAN VIEW CROSS-SECTION VIEW
| 45" TO PROPOEED EDGE OF PAVESENT
T D e Eurren
N [
T T, /’__ ___"""—- — EXIST- GRILWKD
\omE T
y CHemEL
Y ,_,/
rnl
[ [ 5 AW 1 =51 A
5Ths OOOHMNE TO STh: DOOHINHF
ESTIMATED TREE GUANTITIES
T DCSORPTION CLANTITY [l
00N | OUTTINGS: SR MECRWA (ERLACH WALLOWY, B0 - 34 B 4 e
[ MR MECELHOD (B0 CLOER 2. 5 T ORTE: GAwRG 4 [
0015 1 | CUAMEET: STYRACIFLILA (SWETTGUM 2 - 1 7T [NTE: GRWN) 4 [
0150 | IBETLILA RIGES. PTR 3RO 1 - 25T DNTR GRW) 4 [
- iam e g s 2y g Y 1 cra)
TOTAL N
APPLICATION BY:
TEMMESSEE DEFARTMEWMT OF TRANSPORTATION
FE & 12345—6798-04
FIN 123456.00
SRE=2 (U5 70
FROJECT DESCRIPTION
FROJECT DESCRIPTION
HaywooD COUNTY
DATE: 11/07/1& REVISED: 11/14/18 SHEET  OF &

Figure 0.9 - Example Permit Sketches: Stream Relocation with Structures (continued)
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Stream Encapsulation /Relocation
_ STR-2
35.5999, -89.2627

STAKDARD STREAM MITIGATION

11 JF THE RELOCATEDR CHaMWEL FLOWS [WTO & PROPOSED CULWERT. THE WEwW CHaMMEL SHalL BE
RELOCATED PRIOR ToO IMSTALLATION OF THE CLLYERT TO EMSURE CORRECT ELEVATIOM LEVELS ARE
SET FOR THE [KLET. THE MEW CHAKMEL SHALL BE EXCAVATED AKD STABILIZED DURIMG & LOW—WATER
FERIOD. RIP-R&P (0MLY &5 SHOWMW OW PLAMS D, SEEDING OF SO0 SHALL BE IMSTALLED IMWEDLATELY
FOLLOW]MG CHANNEL COMFLETION. TREES SHALL BE [WSTALLED 1M THE FIRST PLANTING SEASON
FOLLOWIMG CHAWKNEL EXCAVATION. WATER SHALL BEE DIVERTED IKTO THE WEW CHA&MWEL OMLY AFTER
IT 15 COMPLETELY STABILLZED. &wD OMLY DURING & LOwW WATER FERIOD. STaBILIZED WEANS THAT
ALL SFECIFIED ROCEK AMD ERDZI0N CONTROL BLAMKET [5 IN FLACE - &KD SEEDING AND 500 AFE
1M PLACE amD ESTABLISHED.

21 CHANMEL RELODCATION SEQUENCE

41 FLa&Z EDGE OF THE MWE® CHANMEL TOF OF BEAMK PRIOR TO CLEARING. DO MOT CLEAR LARGE TREEZ
[W POSITION TO SHADE THE WE® CHANMEL. LEAVE &5 M&NY TREES AND SHRUBS &5 FOSS]BLE
BETWEEN TOE OF THE MEW HIGHWAY ZLOFE AND THE STREAM.
ExCavaTE THE WEW CHawWEL "IN THE DRY' BY LEavIWG aREas OF UWDISTURBEDR E&RTH
(DIVERSION BERMS ! M FLACE AT BOTH EMDS.
SHAFE CHAWMEL TOD (PECIFICATIONS SHOWW. REMOVE LODSE S01LE AKD DEBRIE.
PLACE TOPSOIL. ERDSI[ON COMTROL ELAKKET. SEED aWD SO0 AS SPECIFIED.
REMOVE DIVERS[OW EERMS. BEGIMWIMG WITH THE MOST DOWN STREAM. BAMKS AND BOTTOM
ELEVATION OF THE OLD CHAWMEL SHOULD TRAMSITIOR SMODTHLY INTO THE MEW CHAMKEL . THE
ELEVATICWS OF THE WEW CHAWWEL BOTTOW AT EACH EWD OF THE RELOCATION SEQUENCE SHOULD
MATCH THE ELEVATIONS OF THE EX[STIMG CHAWMEL. AND A& STEADY PERCEMT SLOPE SHOULD EE
MATMTAINED THROUGHOUT THE RELDCATEC CHAWKMEL CEWTERLIME OF A% SFECIFIED.
Fi1 [WSTALL TREES ACCORDING TO STaMDaARD SPECIFICATIONS SECTION a02.

51 DMLY RIF—RAF SHOWN OM PLANS SHOULD BE USED IM THE RELOCATED CHAWMEL REACH. &MY OTHER
PROPOSED RIP—RA&P SHOULD BE COORDINATED WITH THE ERWIROMMEWTAL DIVISICON.

41 REQUESTS BY awWy AGEWCY THaT woULD REQUIRE THE WMODIFICATION OF CHAMKWELS. DITCHES.
ELEVAT]ONS., RIP—RAF OF ANY OTHER STREAM MITIGATION ITEMS ASSOCIATED WITH THE CHAWMEL
RELOCATIDOM: SHALL EE REFERRED TO THE TOOT EMWVIRDMMEMTAL DIVIZSION ¥1& THE HEACGUARTERE
CONSTRUCTION OFFICE FOR THE COORDIMATION WITH alL aGEMCIES awD TDOT DIVIS[ONS. THE
TEWKESSEE DEFPARTMENT CF ENWIROKMENT AMD CONSERVATION MAY MAKE RECOMMENDAT[OME
COMCERMING EROS[0ON CONTROL ¥W1& THE ENGINEER WITHOUT SUCH REFERRAL.

m

moae

TREES:
1. WO SUBSTITIONS OF TREE SPECIES R SIZES SHALL BE ALLOWED WITHOUT THE WRITTEW APPROVAL
OF TOOT ENVIROWMEWTAL DIVISION. TREES SHaLL BE THE waRIETY RECUESTED awD FIRST QUALITY.
KO CLOMEZ OR CULTIVARS WILL BE ACCEFTED. ANY FOUMD TO BE [KRCORRECT SFECIES. OR
IMFROFERLY FLANTED: AT &MY TIME FRIOR TO TERMIMATIOM OF THE COMTRACT SHALL BE REMOVED
AWD REPLACED AT THE CONTRACTOR: EXPENSE. STAKES AND WIRES SHALL BE REMOVED JMMEDIATELY
FRIOR TO CONTRACT TERMIMATIOW.UNLESS OTHERWISE DIRECTED BY THE EWGIMEER.
2. THE CONTRACTOR SHOULD ARRAMGE SEVERAL MONTHS &HEAD OF TIME TO OBETAIN THE CORRECT TREE
SPECIES. &% SOME May REQUIRE SOME TIME TO LOCATE.
. TREES SHalLL BE waTERED &% RECUIRED THROUGH THE FERIOC OF ESTaBLISHMENT TO EWSURE
SURVIVAL.

La

APPLICATION BY:
TEWMESSEE DEPARTMENT OF TRAWSPORTATION
PE &= 12345—-RT7%8-04
FIN 123456.00
SR—2 (Us 7O
FROJECT DESCRIFPTION
PROJECT DESCRIPTION
Haywaol COUNTY

DATE: 11407718 BREWISED: 11/14/18 SHEET 5 OF 5

Figure 0.10 - Example Permit Sketches: Stream Relocation with Structures (continued)
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Wetland Impacts

O

The following information is required on permit sketches for impacts to wetlands:

Beginning and ending stations of the wetland impact along with the wetland name or

number (i.e. WTL-2)

Plan view of impact area showing the existing conditions concurrent with the proposed

conditions, to include:

= Existing and proposed conditions (to scale)

=  Wetland Number identified (i.e. WTL-2, etc.)

= Crosshatch the permanent wetland impacts and hatch the temporary wetland impacts

= Construction haul/access roads where applicable

* Note indicating if a portion of the wetland is outside of TDOT Right-of-Way, easements,
and/or not to be disturbed during construction

Boundaries of the existing wetland shall be indicated even if the wetland extends past the

Right-of-Way or easement lines.

Notes regarding mitigation (tree, species, etc.) of wetland impact

Wetland Impact Table (which can be included on the same sheet as the indicating:

= Legend of hatching for the permanent and temporary wetland impacts

= Area of the permanent and temporary wetland impacts in acres

= Volume of the permanent and temporary wetland impacts in cubic yards (assume 1-
foot depth)

Notes specific to mitigation or vegetative plantings (trees, etc.), if required.

Estimated quantities table for specific plantings, if required.

Any necessary planting details specific to mitigation, if required.

Please refer to
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Wetland Impects
WTL-2 and WTL-3)

35.0999, -89.262/

ROBERT G. CORNWELL ° . _

v
-
Srope T N
AN
STA. 218+35.18 { S.R. 19 BYPASS = \\
STA. 911+14.05 { SHAW CHAPEL RD)
ROBERT G. CORNWELL
LEGEND WETLAND IMPACTS (WTL-2)

AREA OF PERMANENT IMPACT = 0.21 AC.

VOLUME OF PERMANENT IMPACT = 335 C.Y.

AREA OF TEMPORARY IMPACT = 0.10 AC.

VOLUME OF TEMPORARY IMPACT = 180 C.Y.

LEGEND WETLAND IMPACTS (WTL—3) APP| TCATION BY:

AREA OF PERMANENT IMPACT = 0.02 AC. TENNESSEE DEPARTMENT OF TRANSPORTATIO

VOLUME OF PERMANENT IMPACT = 31 C.Y. PE # 12345-674Y98-04

AREA OF TEMPORARY IMPACT = 0.00 AC. PIN  123456.00

VOLUME OF TEMPORARY IMPACT = 0.00 C.Y. SR?O/‘ [US 70)

) 50 00 150 PROJECT DESCRIPTION
PROJECT DESCRIPTION
SCALE IN FEET GILES COUNTY
DATE: #/#/## REVISED: s/ SHEET 1 OF 2

Figure 0.11 and Figure 0.12 for examples of permit sketches with wetland impacts.
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STA. 218+35.18 { S.R. 19 BYPASS =

ROBERT GC.

Wetland Impacts

(WTL-2 and WTL-3)
35.0999, -89.2627

CORNWELL

pROP -

STA. 911+14.05 { SHAW CHAPEL RD)

ROBERT G. CORNWELL

LEGEND WETLAND IMPACTS (WTL-2)

AREA OF PERMANENT IMPACT = 0.21 AC.

VOLUME QF PERMANENT IMPACT = 335 C.Y.

AREA OF TEMPORARY IMPACT = 0.10 AC.

VOLUME OF TEMPORARY IMPACT = 180 C.Y.

LEGEND WETLAND IMPACTS (WTL—3) APPL ICATION BY:

AREA OF PERMANENT IMPACT = 0.02 AC. TENNESSEE DEPARTMENT OF TRANSPORTATIO
VOLUME OF PERMANENT IMPACT = 31 C.Y. PE # 12345-6798-04
AREA OF TEMPORARY IMPACT = 0.00 AC. PIN  123456.00
VOLUME OF TEMPORARY IMPACT = 0.00 C.Y. SR?O/‘ [ US 70)

- 5 PROJECT DESCRIPTION

—_—_—__ PROJECT DESCRIPTION
SCALE IN FEET CILES COUNTY

DATE: #/#/#+# REVISED: /7 SHEET 1 OF 2

Figure 0.11 - Example Permit Sketches: Wetland Impacts
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Wetland lmpacts
(WTL-2 and WTL-3)

35.5999, -89.262/
MITIGATION NOTES:

1. REMOVE THE TOP 12 INCHES OF TOPSOIL AND STOCKPILE IT UNTIL CONSTRUCTION IS COMPLETE.
2. DNCE CONSTRUCTION ACTIVITIES ARE COMPLETED., RESTORE ALL TEMPORARY WETLAND IMPACT AREAS
TO PRE-CONSTRUCTION CONDITIONS. THIS INCLUDES REMOVING HAUL ROADS (IF APPLICABLE).
RESTORING THE SITE TO THE ORIGINAL (PRE-CONSTRUCTION) ELEVATION AND SPREADING STOCKPILED
TOPSOIL BACK OVER THE WETLAND SITE.

3. THE AREA OF TEMPORARY IMPACTS WILL BE STABILIZED ACCORDGING TO STANDARD PRACTICES.
PLANTING WILL BE BASED ON NOTES PROVIDED BY ECOLOGY

4. WETLAND AREAS LODCATED OUTSIDE OF PROPOSED RIGHT—-OF-WAY AND CONSTRUCTIDN EASEMENTS ARE
TO BE CLEARLY MARKED AND NOT TO BE DISTURBED.

TREES:

1. NO SUBSTITIONS DF TREE SPECIES OR SIZES SHALL BE ALLOWED WITHOUT THE WRITTEN APPROVAL
OF TDOT ENVIRONMENTAL DIVISION. TREES SHALL BE THE VARIETY REQUESTED AND FIRST QUALITY. N(O
CLONES OR CULTIVARS WILL BE ACCEPTED. ANY FOUND TO BE INCORRECT SPECIES. OR IMPROPERLY
PLANTED. AT ANY TIME PRIDR TO TERMINATION OF THE CONTRACT SHALL BE REMOVED AND REPLACED AT|
THE CONTRACTORS EXPENSE. STAKES AND WIRES SHALL BE REMOVED IMMEDIATELY PRIOR TO CONTRACT
TERMINATION.UNLESS OTHERWISE DIRECTED BY THE ENGINEER.

2. THE CONTRACTOR SHOULD ARRANGE SEVERAL MONTHS AHEAD OF TIME TO OBTAIN THE CORRECT TREE
SPECIES, AS SOME MAY REQUIRE SOME TIME TO LOCATE.

3. TREES SHALL BE WATERED AS REQUIRED THROUGH THE PERIOD OF ESTABLISHMENT TO ENSURE
SURVIVAL.

ESTIMATED TREE QUANTITIES
ITEM NO. DESCRIPTION QUANTITY UNIT
Seedling (Red maple (Acer ubrum) 18" - 24" Ht, BR) EACH
ding (Sy (Platanus occi is) 18" - 24" Ht, BR) EACH
Seeding (White oak (Quercus alba) 18" - 24" Ht, BR) EACH
Seedling (Green ash ( Fraxinus pennsycanica) 18" - 24" Ht, BR) EACH
Seedling (Black willow (Salix nigra) 18" - 24" Ht, BR) EACH
TOTAL 0
107
S
7
& ~

PLANTING DETAIL

APPLICATION BY:

TENNESSEE DEPARTMENT OF TRANSPORTATIO
PE # 12345-6798-04

PIN 123456.00

SR—=01 (US 70)

PROJECT DESCRIPTION

PROJECT DESCRIPTION

GILES COUNTY

DATE: #/#/## REVISED: /7 SHEET 2 OF 2

Figure 0.12 - Example Permit Sketches: Wetland Impacts (continued)
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SECTION 3: EPSC PLANS GUIDANCE

Generally, EPSC Plans sheets shall be included in the plans submitted for Right-of-Way
Appraisals and Acquisition. EPSC Plan sheets shall also be included in right-of-way field review
and constructability field review plans. EPSC Plan sheets shall immediately follow the Culvert
Cross Sections. The EPSC Plan should be complete to the extent possible; however, quantity
tabulations will not be required until printed for constructability field review. Refer to The Drainage
Manual Chapter 10 for additional information on EPSC plans.

Projects which involve less than five (5) acres of land disturbance require at least two (2)
EPSC stages:
1. Clearing and Grubbing Stage
2. Final Construction Stage

Projects which involve five (5) or more acres of land disturbance require at least three (3)
EPSC stages:
1. Clearing and Grubbing Stage
2. Intermediate Stage (example: a widening project where traffic remains on
existing roadway and portion of road is being constructed)
3. Final Construction Stage

In all cases, the plans will have at least the same number of EPSC stages as it has Traffic
Control phases. The Design Manager should contact either the applicable Regional ETO or the
Headquarters Permits Section when EPSC Plans are revised to determine if revised plan sheets
or other information is needed.

EPSC PLAN REQUIREMENTS

At a minimum, the EPSC Plans for a given roadway project shall include the staging as
described above, based on the project’s disturbed acreage. Additionally, prior to submittal of the
Stormwater Permit application to TDEC, the EPSC Plans shall be deemed permittable, thus
incorporating all comments and markups provided during the permit assessment process.

Regarding EPSC Notes, the Designer should add any additional Special EPSC Notes
which provide project-specific information on requirements for the proposed EPSC measures, as
well as specific steps the contractor is to take in the execution of the EPSC Plan; these notes
shall be added to the first sheet of the EPSC Plans Set. Any additional Special EPSC Notes
provided by the Environmental Division shall be shown on the first sheet of the EPSC Plans as well.

Addition of Contours to Plans

Contours shall be included in plans for all projects submitted for Right-of-Way Appraisal
and Acquisition except for resurfacing projects, projects where a survey is not required, and small
projects or projects of limited scope where a surface is not developed. Contours should include
existing (pre-construction), intermediate, and proposed contours. Contour sheets should include
all listed items in the ROW checklist.
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Since site conditions and topography are unique to each project, Designers should
seek input from the respective Regional ETO to determine contour intervals.
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Side Drain Length Calculation

TDUT Roadway Design Division

Website www.tn.gov/tdot/roadway-design/training.html

Email TDOT.RoadwayDesignDivisionTraining@tn.gov




http://www.tn.gov/tdot/roadway-design/training.html

mailto:TDOT.RoadwayDesignTraining@tn.gov?subject=Typical%20Sections%20tutorial



The purpose of this tutorial is to outline the method for calculating the
length of side drains to be displayed on roadway plans.





Side Drain

The length of a side drain is dependent upon:

e The width of private drive, field or business entrance
e The height of drive above the side drain
e The diameter of side drain

TYPICAL SECTION OF DRIVEWAYS

BUSINESS

SURFACE - 14"
BINDER - 1%
BASE - 4"

107 MIN. WIDTH

EX1

STING

GROUND

D A A
e

MOTE: DITCH TO BE CONSTRUCTED WHERE

DIRECTED BY THE EMGIMEER

CUT SECTION

FILL 5

TYPICAL SECTION
PRIVATE DRIVE TO BUSINESS.
FIELD,

Page | 1

Length Calculation

FIELE OR RESIDENTIAL

SURFACE - 10
BINDER - HONE
BASE - 4"

SURFACE, ITEM MO,
BIMDER, ITEM NO.
BASE, ITEM NG, 303-01

,\D

i I ol R e - N

EXTSTING GROUND
ECTION

OR RESICENTIAL PROFERTY





Side Drain Length Calculation

EXAMPLE
Side drain in cut section

Private Drive Width = 20 ft.

ot SLOPE

\

The side drain will be located in the ditch line which can be located using the
downstream trace tool if a proposed .tin surface has been created.

Page | 2





Side Drain Length Calculation

# Downstream Trace — >

TIM File: | " SR76\Test\ TIN \proposed tin aQ,

Options

A&DBS S

[] Display Only EI

Minimum Low
Point Depth: | 0.000

Apply

DITCH LINE

Using the Height/Slope tool, the elevation at the side drain location in the ditch
line can be found.

Page | 3





Side Drain Length Calculation

M Height/S.. —

TIM File: | 6%Test\TINproposed tin

Maode : | Hevation -
COptiong
Tedt: | Sample

[ ] Show Contour;
[] Show Triangle:
[ ] Show Flow Amow:

LLL

Cursor Point Values
X -
Y-
£
Slope :

Start

Page | 4
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Side Drain Length Calculation

Draw existing and proposed profile of the drive using the standard documentation
as a guide

https://www.tn.gov/content/dam/tn/tdot/roadway-
design/documents/cadd files/documents/Private%20Drive%20Profiles.pdf

545 : 545

040

DITCH

PROP.

__ FL. 536.38
SIeEe | 005
1 +00 0+00

Assuming a 18”diameter side drain, the height is 2.83-1.5 =1.33’
Length:
Using 2:1 side slopes for drive:

(2x1.33) x2 =5.32 (for side slopes)
+ 20 (width of drive) =25.32, or 26’

Page | 5



https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/Private%20Drive%20Profiles.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/Private%20Drive%20Profiles.pdf



Side Drain Length Calculation

LIMIT OF COMST.
STA. D+BO

|
o)
Lo

=

DITCH LINE

cut SLOPE

View of Side Drain on plans

Page | 6






Spiral Calculation Guide

TDOT Roadway Design Division

Website: www.tn.gov/tdot/roadway-design/training.html

Email: TDOT.RoadwayDesignDivisionTraining@tn.gov




http://www.tn.gov/tdot/roadway-design/training.html

mailto:TDOT.RoadwayDesignTraining@tn.gov?subject=Typical%20Sections%20tutorial



A spiral curve can be used to provide a gradual transition between tangent sections and circular
curves. While a circular curve has a radius that is constant, a spiral curve has a radius that varies
along its length. The radius decreases from infinity at the tangent to the radius of the circular curve
it is intended to meet. This allows vehicles to transition into and out of a curve more easily while
staying within the travel lane. The superelevation tables in the RD11-LR and RD11-SE series
define when spiral curves shall be placed on projects. Spirals are recommended for curves 50
MPH or greater and superelevation of three percent or greater. This guide covers the steps of
finding the placement of a spiral transition for a high-speed horizontal curve.

The figure below illustrates the standard components of a spiral curve connecting tangents with
a central circular curve. The back and forward tangent sections intersect one another at the PI.
The alignment changes from the back tangent to the entrance spiral at the TS point. The entrance
spiral meets the circular curve at the SC point. The circular curve meets the exit spiral at the CS
point. The alignment changes from the exit spiral to the forward tangent at the ST point. The
entrance and exit spiral at each end of the circular curve are geometrically identical.

spiral curve

TS






Below is a list of term and abbrievations of a spiral curve and the definition of each.

PI Point of intersection of main tangents

TS Point of change from tangent to spiral curve

SC Point of change from spiral curve to circular curve

CS Point of change from circular curve to spiral curve

ST Point of change from spiral curve to tangent

LC Long chord

LT Long tangent

ST Short tangent

PC Point of curvature for the adjoining circular curve

PT Point of tangency for the adjoining circular curve

Ts Tangent distance from TS to Pl or ST to PI

Rc Radius of the adjoining circular curve

Dc Degree of curve of the adjoining circular curve, based on a 100-foot arc
£ Total length of spiral curve from TS to SC or CS to ST
L Length of adjoining circular curve

Os (Theta) Spiral angle of arc

A (Delta) Total central angle of the circular curve from TS to ST
Ac Central angle of circular curve of length L extending from SC to CS
p (rho) Offset from the initial tangent
k Abscissa of the distance between the shifted PC and TS
Yc Tangent offset at the SC
Xc Tangent distance at the SC





Below is a table of formulas to calculate each component of a spiral curve. Each will be used in
an example calculation later in this guide. It is important to remember that there is NO unit
conversion needed after the calculations. The unit conversion is considered within each
calculation.

Eqgn.

4 Component Formula Units
5729.57795 Rc in feet
1 Degree of Curvature c= —Rc Dc in decimal degrees
Bs and Dc in decimal
, €sD,
2 Spiral Angle 0 = 500 degrees
?s in feet
Qentral Angle of the Ac, A and 8s measured in
3 circular curve from the SC Ac= A — 264 decimal dearees
to the CS g
Length of the circular A Ac and D¢ in decimal
4 Curve from the SC to the L =100 (D—C) degrees
CS ¢ L in feet
5 Tangent Offset from the £,° Bsin decimal degrees
TS to the SC Yo = 6R £s and Yc in feet
5 Tangent Distance from the X = p — Yo Bsin decimal degrees
TS to the SC €T s 20, #s, Ycand Xc in feet
" _ Yc, Rc and p in feet
7  Offset from Initial Tangent  p = Y, — R:[1 — cos (6;)] I S e
Tangent Distance from TS :
: . Xc and k in feet
8  to Pre-Spiral PC (Shifted k = X; — R¢sin (65) c'an .|n ee
Bsin decimal degrees
PC)
Tangent Distance from PI A Ts, Re, p and k in feet
o to TS or ST I = (% ) e (E) K Ain decimal degrees
10 TS Station TS=PI-Ts TS and Plin station
Tsin ft
: Ts and s in feet
=TS+
11 | SC Station SC=TS+4s SC and TS in station
12 CS Station CS=SC+L CS and SC in stations
L in feet
13 ST Station ST =CS + ¢, ¢s1n feet

ST and CS in stations





In this portion of the guide, an example will be worked through. It is important to know that this
process has a very specific order of steps that must be followed. For this example, the provided
information is shown in the table below.

Entry Bearing S353E

Exit Bearing S20.1W
Max Superelevation rate 4.0 %
Circular Curve Radius 4000 ft
Spiral Length 275 ft

PI Station 100+00

The spiral length given for this example is 275 ft. Standard Drawing RD11-SE-1 can be used to
calculate the spiral length with different parameters. The spiral length is the same as the
superelevation transition length that can be calculated on this standard drawing.

The first calculation is to determine the central angle, A. The central angle of each curve should
be as small as the physical conditions permit, so that the highway will be as directional as
practical. One way to think about the central angle is that it is the angle that the vehicles turns
throughout the horizontal curve. For this example, the vehicle is traveling from a bearing of S35.3E
to a bearing of S20.1W, so the central angle would be as follows:

A =35.3°+20.1°=55.4°

The central angle calculation is not always as simple as adding up the angles as it depends on
the direction of the entry and exit bearings of a curve. More information and examples can be
found in Appendix A.

The next calculation is the Degree of Curvature, Dc.

De = 5729.57795 _ 5729.57795 _ 1.432° Egn. 1

Rc 4000

Spiral Angle, 6, of the spiral length, £

0, = == TEXR _ 4 970° Eqn. 2

Central angle of the circular curve from SC to CS:
Ac= A— 265 =554—(2x1970) = 51.461° Eqgn. 3

Length of the circular curve from SC to CS:

51.461
1.432

L =100 (2—2) = 100 (3222) = 3593.645 ft Eqn. 4

Tangent Offset from TS to SC:





2% 2752

Yo = =
6Rc 6 x 4000

=3.151 ft

Tangent Distance from TS to SC:

Xe= 4, — ;TF =275 — 2 = 274.982 ft

Offset from Initial Angle:

p = Y — R¢[1—cos(65)] =3.151 — 4000 [1 — cos(1.970)] = 0.788 ft
Tangent Distance from TS to Pre-Spiral PC:

k = X; — R, sin(6) = 274.982 — 4000 [sin(1.970)] = 137.509 ft

Tangent Distance from Pl to TS or ST

Ts = (Re + p) tan (%) + k = (4000 + 0.788) tan (%) +137.509 = 2237.970 ft

TS Station

TS =PI — Tg = 10000 — 2237.970 = 7762.03, Station 77+62.03
SC Station:

SC=TS+¢;,=7762.03+ 275 = 8037.03, Station 80+37.03
CS Station:

CS =SC+ L =28037.03+3593.645 = 11129.68, Station 116+29.68
ST Station:

ST =CS+4; =11629.68 + 275 = 11904.68, Station 119+04. 68

Eqgn.

Eqgn.

Eqgn.

Eqgn.

Eqgn.

Eqn.

Eqgn.

Eqn.

Eqn.

8

9

10

11

12

13





Appendix A

The calculation of the central angle depends on the entry and exit bears of the horizontal curve.
A good way to think about the central angle is that it is the angle in which the headlights of the
vehicle make when traveling from the entry bearing to the exit bearing. Below are a couple
examples of how the calculations differ based on different bearings.

1. From S35.3E to S20.1W

A =363+ 20.1 =554






2. From N22.6E to S76.1E

A= (90 —22.6) + (90 — 76.1) = 81.3

3. From S43.5E to S70.0E

A=70.0—-43.5 = 26.5
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Part 1 — Bridge Ends

Additional roadway quantities are needed for bridge end transitions. Structure Standard
Drawings STD-10-2 and STD-10-3 have roadway quantities that are excluded from the
structures quantities that need to be calculated separately. Below are those quantities in both
standard drawings.

_og , _ gy
» Total Length = 24’ + 15" = 39 N
[~ Tl
| PAVEMENT SECTION
P 15°-0" e 24 APPROACH SLAB/PAVEMENT AT BRIDGE END -
< 7w rd
. END WALL
) o el A SEE STD-1-5 ! 1'-9* OPEN GRADED STONE ==
SLEEPER SLAD o (FINE GRADING LAYER) F SLAB
8 , A/
| A !
N ' B N T e e R N3
1_5’\, % ~ g e —_—
j BRIDGE
sugf GRADE BEAM ~
425
\ 4
GEOTEXTILE

oseis repe OPEN GRADED

£ INFORCEMENT DENOTED BY; = =—— —

rveE 2 BACKFILL

4.25' ENOTED BY: = = = — = = 39'_ 425 =34.75 EMBANKMENT

< <
303-10.01  MINERAL AGGREGATE (SIZE 5T)_ _ _ _ _ _ _ _ TON
604-03.04 PAVEMENT AT BRIDGE ENDS _ _ _ _ _ _ _ _ _ S.Y.
740-10.04  GEOTEXTILE (TYPE ID) (STABILIZATION) _ _ _ _ S.¥.
740-07.04 GEOGRID REINFORCEMENT TYPE 2 _ _ _ _ _ _ _ s.Y.

Assumed Dimensions (These dimensions will vary based on each project):
o Roadway Width = 32’ (Two 12’ lanes with 4’ shoulders)
¢ Pavement thickness = 1.5’

Standard Dimensions:
e Approach Slab = 24’ (From STD-1-5)
e Thickness (From STD-10-2) (NOT including the backfill embankment)

0 4layers at 0.75" each = 3
0 Fine Graded Stone = 1.7%
o0 Slab Thickness (From STD-1-5)= 1’
0 Total Thickness = 5.7%

Calculated Dimensions:
e Triangle Area:

0 Total Thickness — Pavement Thickness = Triangle Height
0 575 -15=425

e Since the triangle is 1:1, the width = height = 4.25’
o Length =+4.252 +4.252 = ¢’






303-10.01 Mineral Aggregate (Size 57):

24’ section: 32’ x 24’ x 4.75" = 3648 CF = 135.1 CY
15’ section: 32'x 15’ x 5.75 = 2760 CF = 102.2 CY

Subtract the 1:1 sloped triangle area:

- 32 “5# = 289 CF = 10.7 CY

Subtract for Sleeper Slab (cross section area = 4 SF) (From Standard Drawing STD-1-5)
- 32FTx4SF=128 CF = 4.7 CY
Total = 2219 CY
x2ends=  443.8CY

x 1.34 TONS/CY = 595 TONS (Based on 32’ width)

604-03.04 Pavement at Bridge Ends:

Pavement Width x Approach Slab (Pavement at Bridge End)
32'x 24’ =768 SF = 85.3 SY

x 2 =171 SY (Based on 32’ width)

740-07.04 Geogrid Reinforcement Type 2:

Pavement Width x (Sum of Geogrid Reinforcement Layers)
32’ x (35.5" + 36.25" + 37.00" + 37.75’) = 4688 SF = 520.9 SY

x2 = 1042 SY (Based on 32" width)

740-10.04 Geotextile (Type V) (Stabilization):

Pavement Width x (Sum of Geotextile (Type 1V))
32'x (6’ +34.75") = 1304 SF = 1449 SY

x2 = 290 SY (Based on 32’ width)





These quantities will vary depending on the actual dimensions of the roadway.

On Estimated Quantities sheet include this footnote for the quantities calculated for these item
numbers:

INCLUDES X FOR BRIDGE ENDS.

STD-10-3
TOP OF PAVED
SHOULDER
FLUME ALOW LINE
T
10:1 EARTH SLOPE
1FT
‘E s FoR B
- .,..._¢_ £s Opgp
2 FT GROUTE
CLASS A-1 EXISTING
\I RIB.RAD GROUND LINE
5'-0"

GEOTEXTILE Q
(TYPE IV) CLASS A-1

RIP-RAP
5°-0°
o Ll
SECTION A-A

CLASS A-1

NORMAL
RIP-RAP énl |  FORESLOPE

NORMAL
FORESLOPE '\
GEOTEXTILE —/ O

S-F I

Frem T SROAOS OO~
N
7-6° l
SECTION B-B

For a slope of 2:1 and height of 15 feet, the length along the slope is 33.5 feet. See below for
more details.





Height = 15 ft

Length = 15 ft x 2 = 30 ft (For 2:1 slope)

Length along slope = /(152 + 30%) =33.5ft

709-05.06 Machined Rip-Rap (Class A-1):

First 5 FT Grouted section: (See the last Special Note on STD-10-3 for more detail)

Length x (Average Area)

'y [(4.5" x1")+(3" x 1] + [(4.5' x 2') +(3'x 2')]

5 5 =56.25 CF = 21CY
33.5 FT section:
(Middle volume) + (Tapered volume)
+ (4.5 x2 x33.5) +(3x2 x335)=5025CF = 18.6 CY
Last 5 FT Max section:
(Middle volume) + (Tapered volume)
+(45 X2 x5)+ (3 x2 x5)=75CF = 2.8CY
Total = 23.5CY
x 1.75 TONS/CY = 42 TONS

740-10.04 Geotextile (Type V) (Stabilization):

Width:
Middle Width + 2 Sides x (Diagonal length + Height)
45 +2x (2 +2)= 12.5FT
Length:
First 5 Grouted Section + Main section + 5’ max section
5+335+5 = 435 FT
Total Area:
Total Width x Total Length

12.5’ x 43.5’ = 543.8 SF= 61 SY





These quantities will vary depending on the actual dimensions of the roadway.
On Estimated Quantities sheet include this footnote:

INCLUDES X FOR BRIDGE ENDS





Part 2 — Box Bridge Quantities Calculation (Fill)

Given:
Structure 144 LF of 6’ x 3’ (cell width x cell height) Reinforced Concrete Box Culvert Skew 70°
Maximum Fill Height = 24’
Measure at the center of box culvert from top of slab to final grade
Slope = 2:1

Per Typical Sections in plans






Solution:
Calculate box bridge quantities.

Refer to Standard Drawing STD-17-51

& 1@ 6 x 3 REINFORCED CONCRETE BOX BRIDGE A
Maximum Dimensions Bars TST Bars TSB Bars BST Bars BSB Bars EWE Bars EWI Bars LMT | Bars LMD | Bars WS A Feind
FillHeignt | ST | SB | WT | BW i Length|... Sp Lengt = Length B Length |, 8 Length | 5 Length .| Stesl
S i | R[St Ne e O I size | No. | 5% 58T Isize| No, (5| TERET Isize vo. |79 SOLE (size| Mo, | 70| SO iz Mo, (709 Na. No. | Mo |CviF | oo
MoFil | a5 & EREEE] R EREH RAT | B |2 & a3 | 5|2 12 | 7R3z | a4 | 1 12 7A3 |4 |2 12 ang | &2 12 | 300 a8 12 4 057 142
3 10 | 10 8 |733)] 4 1 12 B3 | 6|2 (] 5.83 7 1 12 783 | 4 |1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 35 12 4 063 141
5 8 9 8 |733| 4 | 1 12 6.83 5|2 [ 6.83 5|2 12 783 | 4 (1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 42 0 4 0.56 132
10 8 9 8 | 733 4 1 12 6.83 5|2 1] 6,83 T 1 12 vE3I | 4 (1 12 TE3 | 4| 2 12 3.00 5| 2 12 3.00 42 Q 4 0.56 132
20 8 ] 8 | 733 4 1 12 GB3 | 6 |2 (] 5.83 6| 2 [:] T8I | 4 |1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 42 0 4
—) 30 11 13 85 |733) 4 |1 12 683 | 8 |2 1] 6.83 8 1 12 783 | 4 (1 12 783 | 4| 2 12 3.00 5|2 12 3.00 42 0 4 0.73 143 >
40 14 | 15 8 | 733 4 1 12 6B3 [ 6 |2 -] 683 8 1 12 783 | 4 1 12 783 | 4| 2 12 3.00 5| 2 12 3.00 42 0 4 A
50 16 | 17| & | 733 4 | 1| 12 683 | 6|2 [ 683 | 8|1 |12 | 783 |4 |1 12 TEI | 4| 2 12 300 | 52| 12 | 300 42 i 4 0.95 143
60 17 | 18 B | 733 4 | 1 12 683 | 7|2 [i] 6.83 6 | 2 [i] 783 | 4 |1 12 783 | 4| 2 12 3.00 5] 2 12 3.00 42 0 4 1.00 153

Use table for 1 @ 6 x 3 Box Bridge

Since Maximum Fill Height (FT) = 24 FT, which is between 20 FT and 30 FT in the table, use values for the larger fill height of
30 FT

Therefore,
Concrete = 0.73 CY/LF

Reinforcing Steel = 143 LB/LF

The box bridge is 144 FT long
Concrete = 0.73 CY/LF x 144 FT =105.12 CY

Reinforcing Steel = 143 LB/LF x 144 FT = 20592 LB





Calculate the wing wall quantities.
Since the skew = 70°, round to the nearest skew value (90°, 75°, 60°, 45°). Use values for skew = 75°.

Refer to Standard Drawing STD-17-12, the quantities given in the tables in Standard Drawing STD-17-12 are for ALL FOUR

WINGWALLS
T5° SKEW
211 SLOPE 311 SLOPE

H WL al WS hs CD[‘cc_ﬁﬁTE RE'T[&?IEEL H WL ni LE] hs COPCC.T.:'I'E REmc‘EésS.TlEEL
4| 6.00| 2.25| 4.50] 178 2.6 641 4| 7.25| 2.50| 5.75| 2.25 4.5 £31
4.5 blb = T =t — [ 4.5| 8.25| 3.00| &75| 2.50 5.7 (L]
Q| 70| 2.5 5.75| 225 5.5 190D 5| gs.00] 3.25] 1.50| 278 1.2 851
5.5] 8.50] 3007 &.o0 =LY Tl 935 55| 10.00] 3.75] 8.25| 3.00 4.5 1017
6| g.25| 3.2s| 7.25| 2.50 1.7 1019 6| 1.00| 4.00| s.00| 325 3.9 LI22
65| 10.00] 3.75| 1.75] 2,78 6.9 1096 65| 12.00| 4.25| 9.75| 3.50 1.4 L207
7| 1moof 4.00| 850[ 3.00 10.8 1408 7| 13.00] 4.75[ 10.50] 3.75 13.6 1537
1.5 11.75] 4.25] 9.00( 325 12.4 1.515 7.5] 14.00] s.00] 1.2s| 400 15.7 LET2
8| 1250 450 9.75) 350 13.6 LEZE 8| 15.00] 5.25] 12.00| 4.25 17,7 1,801
8.5| 13.50] 4.75| 10.25| 375 15.3 1773 8.5| 15.75| s5.75] 12.75| 4.75 12.7 1,987
9| 14.25] 5.00] woo| 4.00 18.1 2,646 9| 16.75] 6.00] 13.75] 5.00 23.3 3.01%
9.5| 15.00] s.50] 1.50| 4.25 20.0 2.725 3.5| 17.75| 6.25| 14.50] s.25 25.7 3,112
10] 16.00] 5.75| 12.25[ 4.50 222 3,018 10| 18.75] &.75] 15.25| 5.50 28.3 426
10.5] 16.75] 6.00] 12.75| 475 24.2 3,46 10.5] 19.75] 7.00| 16.00| 5.75 3.4 3.627
1] 17.50| 6.25] 13.50| 4.75 28.1 3,503 1| 20.7s| 7.50| 16.75] 6.00 35.5 4,061
15| 18.50] 6.50] 14.25( s.00 3L3 4,373 15| 21.50| 7.75) 17.50] 6.25 39.5 4,904
12| 19.25] &.75| 14.75| 525 35.6 4,638 12| z2.50| 8.00 1B.25] 650 42.7 5,207
12.5] 20.00]  7.25] 15.50] 5.50 3T.0 4,832 12.5] 23.50| 8.50] 19.00]| &.75 46,3 5,388
13| z0.75] 7.50( 16.00] 5.75 42.0 5,744 13| 24.50| B.75) 19.75] T.00 53.2 6,454
13.5] 2125 7.75] 16.75] &.00 44.8 6,169 13.5] 25.50| s.00| 20.75| T7.50 55.3 6,892
14| 22.50] B.00| 17.25] 6.25 48.4 6,454 14| 26.50[ 9.50| 2L50| T7.75 64.5 7,348
14.5] 23.25]| 8.25| 18.00| &.50 515 6,822 14.5] 27.50| 9.75| 22.25| 8.00 65.0 1.780
15| z4.25] 8.75| 18.50] 6.75 58.5 7.370 15| 28.25[ 10.00] 23.00| 8.25 T4.7 8,379
15.5] 25.00] 9.00| 19.25| 7.00 63.9 8,362 15.5| 29.25| 10.50| 23.75| 8.50 79.6 9,359
16] 25.75] 9.25] 19.75| 7.00 67.3 8,778 16| 30.25| 10.75] 24.50| 8.75 84.4 9,839
16.5| z6.75| 9.50| 2050 7.2% TLE 10,207 16.5| 3L25| 1.00| 25.25| 9.00 92.9 1LB36
17] 27.50| 9.75| 21.00| 7.50 8.2 11,200 17] 32.25] 11.50] 26.00] 9.25 101.8 12,384
17.5| ze.25| w.00] 21.75] 7.75 B2.6 11,188 17.5] 33.25] 1.75] 26.75] 9.50 107.4 12,925
18] za.25| 1050| 22.50] 800 86.0 11,667 18| 34.00( 12.25] 27.75) 9.75 111.4 13,414
18.5| 30.00| 10.75] 23.00| B.25 52.4 11,878 18.5] 35.00( 12.50] 28.50| 10.25 119.7 13,702
9] 30.75| 1L.o0| 23.75] 8BS0 104.3 13,387 19§ 36.00| 12,75 29.25| 10.50 L3517 15,417
19.5] 31.75] 1.25| 24.25| 8.75 110.2 15,072 19.5] 37.00] 13.25] 30.00| 10.75 142.2 17,331
20| 32.50] 1.50] 2s.00] s.00 116.7 15,803 20| 3s.00| 13.50] 30.75] 1L00 151.8 18,121
20.5| 33.25| 1.75] 25.50| 9.00 1216 16,206 20.5] 39.00| 13.75| 3L50| 11.25 158.9 18,687
21| 34.00| 12.25| 26.25] 9.25 136.2 17,837 21| 39.75| 14.25] 32.25] 11.50 176.7 20.378
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Refer to Standard Drawings STD-17-51 and STD-17-8, use H=5 FT
H=CELL HEIGHT + +ST+ CURB=3FT+11IN(1 FT/12IN)+ 1 FT =492 FT, USE5FT

If box bridge has a guardrail, use STD-17-7 instead of STD-17-8.

A 1@ 6 x 3 REINFORCED CONCRETE BOX BRIDGE A
Maximum Cimensicns Bars TST Bars TSB Bars BST Bars BSB Bars EWE Bars EWI Bars LNT| Bars LND [ Bars WS Concrete| e
il ST | SB | WT | BW ing| L ing | L th ing | L2ngth ing | Length ng| Length ing | Length Steel
Filgeant | ST 52 [size| Mo P5e| HERO™ Isize| No. 2759 | M09 [sizef No. 58| FHO™ [size No. [%75°79| PO Isize| No. i 0| RO sice| No. | P50 RO No. | No. | Moo | ovF | T
No Fill 85| 9 8 | 733 4 1 12 6.83 6| 2 ] BA3 | 5 2 12 7.83 4 |1 12 783 | 4 2 12 300 52 12 3.00 35 12 4 087 142
3 10 | 10 8 (733 4|1 12 683 | 6 | 2 [ 683 | 7| 1 12 783 | 4 |1 12 783 [ 4| 2 12 300 | 5| 2 12 3.00 35 12 4 0863 141
S5 & 9 8 | 733 4 1 12 6.83 5| 2 3] 683 | 5| 2 12 7.83 4 |1 12 783 | 4 2 12 3.00 5|2 12 3.00 42 o] 4 0.56 132
10 8 9 8 [733)] 4 1 12 6.83 5 2 6 6.83 7 1 12 7.83 4 1 12 7.83 4 2 12 3.00 5 2 12 3.00 42 0 4 0.56 132
20 & k] 8 | 733 4 1 12 6.83 6 | 2 3] 683 | 6| 2 ;] 7.83 4 |1 12 783 | 4 2 12 3.00 5|2 12 3.00 42 0 4 0.56 146
< 30 11 13 > 8 [733)] 4 1 12 6.83 B 2 6 6.83 8 1 12 7.83 4 1 12 7.83 4 2 12 3.00 5 2 12 3.00 42 0 4 0.73 143
417 T 10 8 | 733 4 1 12 6.83 6 | 2 3] 683 | 8 1 12 7.83 4 |1 12 783 | 4 2 12 3.00 5|2 12 3.00 42 0 4 0.85 143
50 16 | 17 8§ [733)] 4 1 12 6.83 6 | 2 6 683 | 8 1 12 7.83 4 |1 12 783 | 4 2 12 3.00 5|2 12 3.00 42 0 4 095 143
60 17 | 18 8 (733|411 12 683 | 7 |2 3] 683 | 6 | 2 ] 783 | 4 |1 12 783 [ 4] 2 12 300 | 5| 2 12 3.00 42 0 4 1.00 153
Use Table from STD-17-51
- ) 1'-0° (ALONG FACE OF WALL _ r-0'
| FROM END OF SLABI
& MIN, 2" COVER 3 BARS ATOOE
117 MAX, BAR 12V COVER |F LESS THAN 1'-D" FILLY 6 SPA.@ 5° = 2-6"
ST |
- i 3 3 : F"‘T""-TI{ BARS TST
v 2o % /oo 08 = ahel » .-\(‘E‘\-‘_ 5 TOP OF
X BAR i ] | I WINGWALL
/ 158 & | WS \
\_‘_",v‘f BARS LNT 2| Bars Lvr— 1 BARS LNT
¥ AT 12 SPA. : OR LND /mn cnE BARS C400¢ 1l f
»e - ' 5 t . BRI
z y BAR EWl — - B T —* ‘P,' A S
o wr | CELL WIDTH w1 iul - L I e e e e Pu L
4 - H— P MITRET S P LT TP Wi
i I ™ 2 cover k
= e el | (TYF. 2 WALLEI END OF BARS LNT OR LND
. INTERIOR W (SEE *STEEL PLACEMENT DETAIL"
el BAR BST— Lo . ALL—~__ NT DETAIL")
[ 2 covem
wolel e T I L~
L I\
o I S A 9 BARS AT00 BARS TSB
=— ' 6 sPAB 5 =26
3" COVER SECTION "A-A"
(INLET END EDGE BEAM)
TYPICAL SECTION
Use Typical Section from STD-17-51 Use Section “A-A” from STD-17-8
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Therefore,
Concrete = 5.5 CY
Reinforcing Steel = 790 LB

The quantitates given in tables in Standard Drawings STD-17-12 are for ALL FOUR WINGWALLS.

Therefore,
TOTAL CONCRETE =105.12 CY + 5.5 CY =110.62 CY

TOTAL REINFORCING STEEL = 20592 LB + 790 LB = 21382 LB

NOTE: When necessary, calculate the edge beam and cut-off wall quantities and add total quantities above. See Standard Drawing
STD-17-8 and STD-17-6 for more details.
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Part 3 — Box Bridge Quantities Calculation (No Fill)

Given:
Structure 3 @ 18'x12'x26’ (cell width x cell height x bridge length) Reinforced Concrete Box Bridge Skew 90°
Maximum Fill Height (FT) = No Fill
Since the top of the top slab will be a riding surface, Maximum Fill Height = 0
Slope = 2:1

Per Typical Sections in plans

0X BRIDGE

PROP.. FLOW LINE:
CLPW FLOW CHANNEL )






Solution:
Calculate box bridge quantities.

Refer to Standard Drawing STD-17-107

3 @ 18 x 12 REINFORCED CONCRETE BOX BRIDGE
Meaximum Dlmersions | Bare T2T Bars TSB Bars BST Bars BB Bars EWE Bars EWVV Bars W Bara LNT|Bara LND) Bars WS Coerete | Feint, &inel
i i Era i p— ] " F
iy 2 i Ll _,': ol Y e i e Y S B e o s B s L e e L i I s Lt Lot laizal Mo, [ | o, | Mo, | Mo, | CYaE | ime
—? NoFl |115{ 111 B | 8 |5667| 8 | 21 6 |%617| 8| 2| 6 |5047 |8 |2 | 6 (S747|7 |2 | & |sea7][4 |2 | 12 {1200f7 2] 12 |[1200] 5|4 ] 12 |1200] 266 | 108 8 |KG15 | 1477 )
2 3 151151 8 | & |see7)11| ¢ | 12 |sea7| 8 |2 6 |s817|& 2| 6 |6747|7 | 2| 6 |5717| 4|2 | 12 |1200| 7 |4 | 6 | 120005 |4 | 12 |1200| 266 | 108 8 [
3 5 16118 0 | 8 |sB83|11| 1| 12 |5633|7 |2 6 |s633|9 {1 | 12 [5733|7 |2 | 6 [5733|4 |2 | 12 |1200{7 |4} & |1200]5 4 12 |1200} 322 o 8 692 | 1445
10 o0 | 20110 | & |s7ool11] 1] 12 {se50f 7 | 2| 6 {56500 1| 12 |s7s0{s (2| 6 {76004 (2| 12 [120007 |4 € [1200) 514 | 12 |1200f 328 0 8 843 | 1522
= 20 20 | 21 | 12 | 6 |5733] 2| 3| 12 | 1866 11] 2 | 6 (5683|102 | 6 |6783| 4 |3 | 12 {16664 [ 2| 12 [#200(B8 [4 ] & [1200]5 14| 12 |1200f 328 0 8 880 | 1695
El = 20 |30 |16 | a |svsal ala| 12 |1866f0| 2| 6 {5733f10|2| 6 |5833|4 | 3| 12 {1866| 4 2| 12 |[1200]7 |4 | & [1200)16 |4 | 12 |1200| 326 0 8 1233 | 1581
=| 40 % |ar |17 | 8 |se17| 4| 3| 12 |wes|w| 2| 6 |s7erf10|2| ¢ |58e7|4 |23 ] 12 |1ee6| 4|2 12 12007 |4 | & [1200/6 & 6 |1200) 330 0 8 | 1507 | 1817
El =0 41|42 | 10| o lseer| 4 {3 | 12 |weesf10| 2| 6 |s847f10| 2| 6 |s947|4 | 3| 12 |1866| 4 |2 | 12 | 42007 |4 | & 112005 8| 6 |1200| 33 o 8 17.23 | 1626
=| a0 46 | 47 | 20| o isamal 4 13| 12 |1866]40| 2 | & |5833j10| 2! 6 |5033|4 (3| 12 |1866|4 | 2] 12 {t200]7 4| 6 {1200} 6 |8 | 6 |1200] 330 o 8 19.18 | 1673

Use table for 3 @ 18 x 12 Box Bridge
Use Maximum Fill Height (FT) = No Fill
Therefore,
Concrete = 5.15 CY/LF
Reinforcing Steel = 1477 LB/LF
The box bridge is 26 FT long
Concrete = 5.15 CY/LF * 26 FT = 133.9 CY

Reinforcing Steel = 1477 LB/LF * 26 FT = 38402 LB
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Calculate the wing wall quantities.

Refer to Standard Drawing STD-17-11, the quantities given in the tables in Standard Drawing STD-17-11 are for ALL FOUR

WINGWALLS.
90" SKEW
2:1 SLOPE 3:1 SLOPE

H W h E”.’EETE RE"‘:I[.BE:[[EL " " h cl:i:l:ﬂ.,ElTE REJr;le.IgEF_:.
4| S.00f 175 3.5 &30 4| E.2%| .25 4.3 G675
45| 5,75 .00 4.1 694 45| 7.25) 2.50 5.4 744
5| B.50) 225 5.3 781 8| &a0| 300 E.4 249
55| T.25) Z.ED 6.3 a14 55| 3.00] 3,25 8.3 1014
6| B.00] 275 1.4 1,014 6 9.75| 3.50 4.5 1.11&
65| B.EQ| .00 LE] 1.065 E5| 10.50] 375 10.8 1.180
7| 9.25) 325 18] L.367 T nsn| 400 134 L520
TS| o) 35D 1.5 1ARE 7.5] 12.25] 4.50 14.4 1,624
8| 13.75] 375 13.0 1.607 Bl 13.25| 4.75 1E.9 1.754
85] 1L.50) 4.00 14,6 L.T4% 85| |8.00] 5.00 19.5 1974
9| 1225 425 16,3 ZA7E ) 14.75] 8.24 22.2 2,982
35| 12,75 4.80 18.4 2633 95| I5.75| 5.50 4.7 3,087
I0] 13.50] 4.15 20.4 2875 1] 16.50] 600 £7.3 342
105 | 14.25] 5.00 252 3,031 08| ITS0f E25 30,0 5,504
1| B5.00] 525 263 3,994 1] 1825 f.50 3136 3z
15| 1575 550 30.3 1.5z28 ILS| 1900] &.75 7.5 4,704
12 | 650 5.T8 32.9 4,544 12| 20.00| T.00 41.9 5,216
12,51 17, 25l 46632 12.5] 20,75 7.50 45.4 5,394
2] 17.75] 625 39.4 5.E 13] 2LTS] V.98 5240 B2
15.5 | 1B.50] 6.50 424 £.003 13.5| 22.50( B.00 55.4 E,BT0
14] 19.25] &.T% 45.5 B, 2E0 4] #3.25] 8.25 59,0 Tul36
14.5 | 20,03 700 49.9 E,7dl 14.8] 24.25( B.s5a £3.3 TSR
15 | 20.75] T.28 5E.4 T.352 15| 25.00( 9.00 731.3 2,368
15.5 | #1.25] 7.50 539.4 B39 15.5] 25.75 %25 77.5 9,239
16| 22.00] T.75 E3.2 8,50 k| FE.T%| 9.50 B2.6 5,820
6.5 | 22.75) B.OD ET.2 a,512 16.5] 2T.50( 9.75 a7 11451
17| 23.50] &.25 T3.7 10,793 17| 28.50) 1000 95.7 12,593
175 | 24.25] B.5O 8.1 |0.BE4 17.5| 29.2%| 10.50 1012 12,502
15| 24,75] &.TS B1.T 11203 18] 30001 10,75 106.4 12.93%
18,5 | 25.50] 900 BE.3 1,733 .5 ) 3.00f 1.00 118.0 13,650
19| 26.25) 9.2% 57.T 12,961 1%} 3LTS| 1125 129.5 14,377
19,5 | 7.00] 950 i02.8 14,737 19.5] 32.75| 11.50 13645 17,020
20| 21.75] 9.75 108.1 15,265 20| 35.50] 12.00 143.1 1T 579
20.5 | #8.50] 10.00 113.5 15,719 £0.5] 34.25) 12,25 149,46 18 Q64
21| 29,040 1025 1260 17.262 21] 35.25] 12.50 1&67.3 19,857
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Refer to Standard Drawings STD-17-107, use H = 13 FT.

H=CELLHEIGHT +ST=12FT+ 11.5INx (1 FT/12IN)=12.96 FT, USE 13 FT

3@ 18 x 12 REINFORCED CONCRETE BOX BRIDGE
Maimum Dimensions Bars TST Bars TSE Bars BST Bars BSB __Bars EWE Bars EVA . Bars W Bars LNT|Bars LNDJ Bars W] Conerats |mm finad
Fnlll-:telgn ISHT ?n? 'nl':l'T I: B&w izl Mo, sp?:nn LE:gm izl Mo Sp«:_t-nn Leﬂ-ng'lh size| Mo, Up::l'\q' L.e:gln i m_!snla:nq Lraﬂngih o0 Mo aw:nn LeRgln ] Sp.a"n'b:| La;um size| Mo snl-:" Lennglh e Mo Mo pvepel i
E Mo Fill 1115|111 8 | B |5667] 8 1 2| & |5647| 8 2| 6 |5617| 6| 2| 6 |517|7 |2 | & |sear|4 | 2| 12 [1200]7 2] 12 [1200] &[4 | 12 [1200] 268 108 B 5.15 1477
H 3 1 15| 8| 8 |seer|11) 1| 12 |s6av| 8| 2| 6 |5617|6| 2| €6 |Sar|7|2| & |[svAv| 4| 2| 12 [1200|7 (4| € (1200 5[4 | 12 |1200] 266 108 B B.4B 1525
E 5 6|16 | o | & [se@afq41) 1| 12 |se33| 7! 2| & |s633|o 1| 12 |s733|7|2| & (5733|4212 (12007 (4| 6 |1200| 5 (4 | 12 [1200} 322 0 ] 6.92 1445
L 10 20 | 20 |10 | @& 57000111 12 [ 8650 ) F 2 ] 5650 |9 | 1| 12 | 57508 |2 [:] 5750 | 4 | 2 | 12 [1200] 7 | 4 B 1200 | 5 | 4 12 | 12.00 328 '] B 5.43 1532
E 20 20| 21 | 12| 8 |5733] 4 | 3| 12 |1888 |11 2 | & |56B3|10| 2| 6 |S7ex| a4 |3 | 12 fraea|4 |2 | 12 [1200(@ |4 6 [91200] 5|4 | 12 |1200]| 328 o 8 8.30 1685
] 30 2|30 |15 | 8 |sves|a|a| 12 |18e8|10|2| & |5733|10| 2| & [Se23]| 4|3 | 12 |18e6| 4 (2| 12 (12007 | 4| 6 [1200)| 6 |4 | 12 |1200) 328 o 8 1233 | 1581
€ El 3 | ar |47 | & |5847| 4 | 3 | 12 | 1866 |10 2 8 |s57ET |10 2 6 |S88T| 4| 3| 12 |1888| 4 |2 | 12 |1200) 7 | 4 6 |1200| 5| & 6 [1200 | 330 ] a 15.07 1617
E 50 a1 |42 (19| % |53_ﬁ? 4|3 12 |1868|10| 2| 6 |[s8a7|10| 2| & |[E8iT| 4 | 3| 12 [1866 |4 | 2 | 12 [1200)| 7 | 4 6 |1200| 5| & | 6 |1200( 330 o a 17.23 1628
= &0 46 | 47 | 20 | 9 |smm3a| &4 | 3| 12 |asef0| 2| 6 [se3sl10|2| 6 |spaa]| 4| 3| 92 |18e6|4 |2 | 42 [1200] 7 | 4| 6 |1200| 6 | 6 | & ]1200| 330 0 a 1918 | 1673
Use Table from STD-17-107
BW
|-
6" MIN. 2° COVER
—_—
117 MAX. (27" COVER IF LESS THAN 1'-0° FILL) BAR
- | w w ¥ w w w w ¥ L 1
“ "a e la" (o o _a"n
. BARS LNT — = - BARS LNT !
o AT 12 SPA. o e o OR LND BAR EWE
e ¥ /
=z ] i 5 BAR EWI '
2 W[ CELL WIDTH ke | A CELL WIDTH P CELL WIDTH | R
T
4 " : 9] 2" cover
o oo oo ma| (TYF.@ WALLS)
© . :3-— BAR IW L.
3 2 cover [ ] | S
BAR r — BARS LNT —
Ws _\ﬂ: AT 12° 5P, m: aaR BST7 g U
m LR LR e e e B B A e L
, I‘n I ™ ! éi\ L A ) Y . A& Y a8 & - 2 .8 '®

BAR BSE J 3" COVER
TYPICAL SECTION -

Use Typical Section from STD-17-107
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Therefore,
Concrete =39.4 CY

Reinforcing Steel = 5610 LB

The quantities given in tables in Standard Drawing STD-17-11 are for ALL FOURWINGWALLS.

Therefore,

TOTAL CONCRETE = 133.9 CY + 39.4 CY =173.3 CY

TOTAL REINFORCING STEEL = 38402 LB + 5610 LB = 44012
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Part 4 — Bridge Earthwork

Bridge excavation may be required for a project that includes a proposed bridge. This part will
go into details of the calculations on how much earthwork will be required for the bridge
excavation.

The designer will receive a hydraulic layout from the hydraulics division. This layout will detail
any necessary bridge excavation that will be required for a project. If the project includes
excavation, the layout will show a shaded area where the excavation will be needed. The
excavation elevations will also be shown on the layout. For this project, the excavation at the
beginning of the bridge will be to the elevation of 1100.11 and the excavation at the end of the
bridge will be to the elevation of 1102.39. These elevations and excavation areas will vary
based on project.

TOTAL BRIDGE LENGTH = 108°-0°

35°-4%"

END OF
5T, aa
ELEV, 107,82

S R

~FINISHED GRADE LINE

1 s

—— APPROXIMATE
EXISTING GROUND LINE

NOTE: In some cases, the hydraulic layout will not have the “excavate to this elevation” labeled.
The Low-Girder Elevation can be used as a substitute. When using the low girder elevation, an
additional 2-feet should be subtracted to allow for room for constructability. This new elevation
can be treated as the excavation elevation moving forward in this example. An example of a
hydraulic layout with the Low-Girder Elevation is shown below.
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The process of calculating the earthwork includes creating new cross sections of the proposed
bridge. The first step is to create a new DGN file for the new pattern lines. In this file, draw
pattern lines at 5-foot increments along the proposed bridge stations. In this project, the
proposed bridge is from Station 103+28 to Station 104+36.

Next, create a new cross section DGN using the XS seed file. In this file, plot the 5-foot

incremental cross sections along the proposed bridge. Its critical to understand this is not the
same cross section file that is used to determine the project’s overall earthwork quantity. The
guantity that is calculated in this part have no influence with the project’s earthwork quantity.

Looking back at the final hydraulic layout drawing, the beginning bridge excavation elevation is
1100.11. On the cross sections, the elevation of the bottom of the bridge deck need to be
moved to the excavation elevation. Starting on Station 103+30, hand manipulate the existing
bridge deck and move the line from its original elevation down to the elevation of 1100.11. This
process is illustrated in the cross-section figures below.

Before After
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Continue this process on each cross section until the existing ground line is below the
excavation elevation. The final cross sections should look like the ones in the figures below.
These cross sections are only for the beginning of the bridge excavation. The process is the
same for the end of the bridge, except for in this example, the excavation elevation is 1102.39.
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Once you have the bottom of the bridge deck at the excavation elevation for both ends of the
bridge, the earthwork can then be ran to determine how much excavation is needed. This
process is similar to how the project’s overall earthwork is determined with a few minor
changes. The earthwork run for the project’s overall earthwork can be copied and renamed and
then used for the bridge earthwork. The first revision would be to change the XS DGN File to the
one that is currently being used and that was created earlier in this section.

&L Earthwork - BR_EXC X
File

%5 DGN File %5 DGN File: | F:\Projects\Morgan "MGWMAD | G

Soil Types
Earthwork Shapes

T'3|3"‘1 F\Projects\MorgantMGWMA-D1BridgeEx cavationXSection.dgn

Output Format Vertical Search Distance: | 500.00

Add/Subtract Volume Baseline: | WMA_ROAD

Centroid Adjustment ) )
Sep ity Begin Station: | 103+28.00 R 1
lgnore Areas End Station: | 104+36.00 R 1

Sheet Quantity

Next, the proposed finish grade soil type needs to be revised. Navigate down to Soil Types and
select the Proposed Finish Grade. For simplicity, the level name can be selected and then
matched to the level of the bridge deck, this level should be DESIGN — TYPICAL — Finish Grade
and Subgrade. The Existing Ground soil type remains the same.

M

File

%5 DGN File Soil Type tems
Soil Types Existing Ground
Earthwork Shapes Proposzed Finish Grade
Cutput Format

Add/Subtract Volume

Centroid Adjustment

Skip Areas

lgnore Areas Search Criteria
Sheet Quantity [ Use Working Alignment Defintion

Class | Proposed Finish Grad -

Soil Type: | Earth Lv Names: | DESIGN - TYPICAL - Fir | &1

Multiplication Factors [(]Lv Numbers: DESIGM - TYPICAL - Finished Grade and Subgrade

Roadway Excavation:
Subsoil Excavation:
Fill:

Ciisplay

Modify
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Next, if there was skipped area on the overall project’s earthwork file, those need to be revised
as well. The skip area and ignore area can be revised to the cross sections that required zero
earthwork because the existing ground elevation was below the excavation elevations. For this
example, it was from Station 103+45 to Sta. 104+10.

Lastly, in the Sheet Quantity section, the ASCII File name can be revised to be more specific to
what is being calculated. The name can be revised to ProjectBridgeEarthwork.txt. The Log File
name will need to be revised as well with a similar name.

M Earthwork - BR_EXC — >
File
%5 DGMN File [] Write Sheet Quantities File
Soil Types i 2]/ 1V ABridge Earthwork txt Q,
Earthwork Shapes ) ]
Output Format Decimal Places |0 - Total Quantity Length |10 -
Add/Subtract Volume
Certtroid Adjustment Column Soil Type Earthwork Operatior Quantity Type +/-
Skip Areas 1 Earth Commaon Exc End Area +
|g|-||:||-e _,’.'qreas 2 Eal‘th Fi" Erld f-".l'ea +
Sheet Quantity

2 = | Earth - | Fil * || End Area | + -
Add Delete Modify

M Earthwork >

WMABridgeEarthwork log

[] Pause On Each Section
Interactive Emor Checking Apply
Disable View Update
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The earthwork can then be ran to calculate the amount of excavation that will be needed for the
bridge excavation. The earthwork output is shown below.

Material Mame End Areas Unadjusted Adjusted Mult Mass Accum Accum
Station Volumes Volumes Factor Ordinate Unadj Vol Adj Vol
(sq. ft.) (cu. yd.) (cu. yd.) (cu. yd.) (cu. yd.)
183+28.8@ EARTH
Excavation 7 2] 8 1.ee 2] [
Fill 17 e e 1.e@ @ e @
183+38.88 EARTH
Excavation 182 4 4 1.e0 4 4
Fill @ 1 1 1.e9 3 1 1
183+35.8@ EARTH
Excavation 86 17 17 1.e0 21 21
Fill @ e 2 1.e8 20 1 1
183+48.22 EARTH
Excavation 64 14 14 1.20 35 35
Fill @ @ 8 1.00 34 1 1
SKIP STATION RANGE = 183+45.00 to le4+1@.0e
184+15.8@ EARTH
Excavation 35 18 13 1.ee 53 53
Fill @ e L= 1.e8 52 1 1
184+20.8@ EARTH
Excavation 79 11 11 1.ee 64 64
Fill =] e 8 1.e0 63 1 1
184+25.2@ EARTH
Excavation 1e6 17 17 1.e0 81 81
Fill @ e e 1.e@ ge 1 1
184+30.8@ EARTH
Excavation 125 21 21 1.e0 182 102
Fill 2] e 8 1.8e 1e1 1 1
184+35.20 EARTH
Excavation 139 24 24 1.e0 126 126
Fill @ e @ 1.e0 125 1 1
184+36.8@ EARTH
Excavation 1 3 3 1.ee 129 129
Fill 12 = 1.e8 128 1 1
GRAND SUMMARY TOTALS
Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor
(cu. yd.) (cu. yd.)
EARTH
Fill 1 1 1l.ee
SPLIT SUMMARY TOTALS
XS Quant XS Quant Add/Sub Quant Add/Sub Quant
Material Name Unadjusted Adjusted Unadjusted Adjusted Mult
Volume Volume Volume Volume Factor
(cu. vyd.) (cu. yd.) (cu. yd.) (cu. yd.)
EARTH
Excavation 129 1239 @ @ 1l.ee
Fill 1 1 @ e 1l.ee

It can be seen in the figure above that the excavation required is 129 CY. For some projects, a
fill quantity may be calculated in this step. If this is the case, the fill quantity can be ignored. For
this exercise, only the excavation quantity will be used. This quantity can then be added to the

Estimated Grading Quantities Tabulated Block as shown in the figure below.

ESTIMATED GRADING QUANTITIES
ADJUSTED
DESCRIPTION UNADJUSTED VOLUMES (€Y) | o o B BALANCE SUMMARY
EXC | EmB. | Exc SHRINK= 20 % SWELL= 20 %
MAINLINE 352 250 284
SIDE ROADS | |
PVT. DRIVES, BUSINESS AND FIELD ENTRANCES | | EXC. EMB.
INDEPENDENT DITCHES
TEMPORARY CONSTRUCTION EXITS 15 | | 414 vs 282
OTHER (BRIDGE EXCA 129
PAVEMENT
TOPSOIL (EMB.) | | AVAILABLE = 132
TOPSOIL (EXC.) | |
TOPSOIL (TO REPLACE STRIPPED TOPSOIL) 32 WASTE MATERIAL = 158
ROCK (C.Y.) TOTALS (C.Y.)
EXC. EMB.  [EXC.{UNCL. EMB. (UNCL.) EXC (COMMON)EXC. (AVAIL.) EXC. (ADJ.)
496 282 496 414 414
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Part 5 — Backfill for Box Bridges and Culverts

When a Box Bridge or Culvert is required it may be necessary to excavate the existing channel
in order to place the proposed structure. In that case backfill will be needed to fill the excavated
area around the proposed structure. See Backfill Placement detail of Standard Structure

Drawing STD-17-17 below. This part will illustrate the method for calculating culvert excavation,
backfill and foundation fill.

SEE NOTE TQ INSPECTOR REGARDING COMPACTION TESTING

50"-0°

A— 2°-0" MIN.
CLASS A"
GRADING D" /

50'-0"

EXISTING GROUND OR
" NORMAL ROADWAY FiLL.

STEPPED GROUND LINE

{SEE_NOTES AND DETAILS

PN
-17~ ola 1’-0*
ON DRAWING STD-17-18) ::. : N T 1-0" x 1-0" x 1'-0" WIRE BASKETS
-~ /1 FILLED WITH AGGREGATE CONFORMING TO
SIZE 6B,7,78 OR 8 AT EACH WEEP HOLE.
1’6" (TYP.)
= L -
FQUNDAT]GN/ /—«4' WEEP HOLES @ 6’0" c.c.
FILL MATERIAL

© LOWEST POINT PRACTICAL FOR
PROPER DRAINAGE.

BACKFILL PLACEMENT

(BOX CULVERT SHOWN;SLAB BRIDGES SIMILAR)

NOTEs CLASS "A" GRADING *D* LIMITS ARE TYPICAL FOR
BOX CULVERT OR BRIDGE AND WINGWALLS.

Example: Proposed 18’ x 7' Box Bridge located at Sta. 864+95.42. The length of the proposed
structure is 112’ at skew of 87° 14’ 48 Lt.
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EL.

aTIoN ..
C ELEVATIOH
i HUWMBERS ...

Profile view of Proposed Box Bridge
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Culvert section of Proposed Box Bridge

In the Roadway Design Guidelines Section 4-204.05, Figure 4-14 illustrates the limits of culvert
excavation for both a box and a slab type bridge. To calculate the excavation and backfill, first it
will be necessary to cut cross sections of the existing channel or ground line perpendicular to
the center line of the proposed box bridge or culvert.

Plan view of Proposed Box Bridge w/ Pattern Lines

In the figure above, a line has been drawn corresponding to the centerline of the structure. To
facilitate the cutting of existing cross sections the red line has been stored as an alignment in
Geopak. Pattern lines have been drawn at each end of the culvert and at 20’ intervals in
between. From the cross section on the previous page, it can be seen that the right edge of the
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existing roadway is approximately 12.5’ left of the proposed roadway centerline. Two additional
pattern lines have been drawn on either side of the roadway edge. These pattern lines define
where the existing cross section lines will be cut.

Once the cross sections have been cut, from the TDOT menu draw the proposed culvert cell on
each cross section (T.D.O.T. > Drainage (Profiles/Culv.Sections) > Draw Box Culvert or Br).

Fill in the data as applicable (numbers shown are for this example culvert):
Refer to Standard Drawings found at this link for dimensions of Box culverts and Bridges:

LRFD Box Culverts

" Existing {* Proposed

Barrels

Number of Barrels | 1 Skew Angle 871448
Enter skew angle in degrees or
Barrel Width 18 DMS (45 or 35°20'157)
w Direct Left -

Barrel Height 7 Skew Direction JI

Thick

feness Label Scale 10

Outside Wal 8
Vertical 1
Inside Wall 3 Exaggeration
Top Slab 12 Enter barrel sizes in feat or

meters and thicknesses in
w ,12— inches or millimeters.
Bottom Slal

Draw Structure | DP by Station & Elevation | Cancel |I

Place the cell at the flow elevation corresponding to the section. The section shown below is the
right (inlet) end where the flow elevation is 625.80.
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This section is the left (outlet) end of the culvert. The flow elevation is 625.60:

Do the same for all sections in between.

Referencing Figure 4-14 of the Roadway Design Guidelines from Section 4-204.05, the culvert
excavation area can be drawn:

Section showing Culvert Excavation

When the culvert excavation area is known then the backfill area can be drawn as shown:

Section showing Backfill
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With the culvert excavation and backfill areas determined; the volumes can be calculated. An
Excel file is a good way to do this:

Culvert Exc. Backfill Found.Fill
Station Dist. FlowElev| Area *Volume | Area *Volume| Area  *Volume
Sg. ft. Cu.¥d. [Sg.ft. Cu.¥Yd. Sq. ft. Cu. Yd.

0+46.53 625.80 63 217 12

13.47 30.18 108.01 5.99
0+60.00 625.78 58 216 12

20.00 41.48 160.37 8.89
0+80.00 625.75 54 217 12

20.00 47.78 148.89 8.89
1+00.00 625.73 73 185 12

10.85 44.61 68.72 4.82
1+10.85 625.70 147 157 12

3.00 18.67 17.11 1.33
1+13.85 625.68 189 151 12

6.15 50.91 34.96 2.73
1+20.00 625.66 258 156 12

20.00 200.37 117.41 8.89
1+40.00 625.63 283 161 12

18.59 150.03 109.82 8.26
1+58.59 625.60 269 158 12

Total 112.06 624.02 765.29 49,80
*V/olume =( (Areal+Area2)/2 * Dist) /27

In this example the backfill volume is 765 C.Y., therefore the quantity for Item No. 303-01.01
Granular Backfill (Roadway) is:

765 c.y. x 1.75 tons/c.y. = 1339 tons

In this example the quantity for Iltem No. 204-08 Foundation Fill Material is 50 C.Y.
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Part 6 — Bridge Apron Calculation

A bridge apron will most likely be required on projects that include a proposed bridge. A bridge apron is a form of scour protection
consisting of timber, concrete, riprap, paving, or other construction materials placed adjacent to abutments and piers to prevent
undermining. For most TDOT projects, the bridge apron will be constructed with rip-rap. This part of the guide will go into detail of the
calculation of how much rip-rap will be needed for the bridge apron around the bridge abutments.

An approximate location of the bridge apron will be shown on the bridge drawing. Once the bridge drawing or the hydraulic layout
has been received from Structures Division, the bridge apron can then be analyzed. An example bridge drawing a designer will
receive is shown below.

oSSR f——|

Preliminary Bridge Drawing
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The first step is to locate the position of the rip-rap for the bridge apron. The dimensions and elevations constraints of the rip-rap are
highlighted in the figures below. The red highlighted area is Class A-1 rip-rap and the yellow highlighted area is Class A-3 rip-rap.

More information on the specific details of each rip-rap class can be found in the 2021 TDOT Standard Specifications Book, Section
709.03.

TOTAL BRIDGE LENGTH = 2187-0"+
540"+ 107-0"+ 54°-0"+
_lrro.00 8EGC. OF BRIDGE _PIER NO, 1 ¢ PIER NO. 2 END OF SRIICE
E STA. 11+65.00 + STA. 12+19.00 + STA.13+29.00 + STA. 13+B3.00
—= ELEV, 1757.12 ELEV. 756,68 E.C.ELEV.1755.80 Fula ELEV, 175537
1760.00= 20
R s S
1750.00% | //'- ) : ‘\\\\
f [ e I | ! ‘\\\\>§k\ Y T & SURVEY AND
/| @. | | CF-\' | D) P N FINISHED
1740.C " APPROXIMATE EXISTING s | - | Lo ! & / i‘-ZTCa\QT_‘EDEH:H?E D
GROUND LINE /TR | | [ / : -
B" (TYP.) —~ | ooy | I | |
= A-3 RIP RAP | | | “Low GIRDER
1730.00% | : | p I ELEV. 1748.36
= I DATUM |7 a
= ~ELEV. 1715.83 ‘\
1720.005 4 pENOTESs EXISTING BENTS. / [ - CLASS A3 RIP RAP ABOVE ELEV.1726.00
[ CLASS AL RIP RAF TO ELEV.1726.00
EZZ DENOTES: AREA TO BE EXCAVATED. e (TYP.)
1710.0 \
= = CONTRACTION SCOUR TO ELEVATION 1714.95; NO PIER SCOUR
—= | | |
\ . | [
12+00 (1) DENOTES: INTEGRAL. 13+00 14+00
(F) DENOTES: FIXED. -
- ELEVATION
(SCALE 1" = 15°-0"
NOTE: ELEVATION VIEW IS PROJECTED
FROM PLAN VIEW BELOW. DIMENSIONS
MAY NOT BE THE SAME AS THE NOTED
SCALE.

Elevation View
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Once the location of rip-rap is determined, the designer can begin to draw the rip-rap shapes into the project’s Proposed DGN. Using
the offsets and elevations, the approximate locations of each riprap class can be plotted, see the blue highlight in the Plan View and
the purple view in the Elevation View. The final plotted shape can be seen in the figure below. Labels can be added to easily identify
the two different types of rip-rap.

Plan View in Proposed DGN
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After the rip-rap is plotted in the Proposed DGN, the area of each class of rip-rap can be calculated. Use the Measure Area tool

below to calculate the surface area of each class of rip-rap.
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The table below summarizes the total surface area of riprap for both class A-1 and A-3.

Rip-rap Surface Area

Class A-1 Rip-rap (Square Feet)

Class A-3 Rip-rap (Square Feet)

Beginning Bridge 933 12631
End Bridge 1981 11822
Totals 2914 24453
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After the surface area is calculated, the depth of the rip-rap needs to be determined. As highlighted in green in the Elevation View
figure above, the depth of the Class A-1 rip-rap is 1.5 ft and the depth of the Class A-3 rip-rap is 0.67 ft. Once the depth is
determined, the volume of rip-rap can be calculated in cubic yards and then converted to tons. A summary of this process is shown in

the table below. The conversion from cubic yards to tons can be found in the Roadway Design Guidelines Section 4-709.05 or in the
equation below.

Computed Quantity (C.Y.) x 1.75 Tons/C.Y. = Total (Tons)

Rip-rap Volumes & Tons

Total Surface Area (SF) Depth (FT) Volume (CY) Total (TONS)
Class A-1 Rip-rap 2914 1.50 162 283
Class A-3 Rip-rap 24453 0.67 604 1057

The total quantity for each type of riprap can be shown in the plans as follows:
709-05.05 MACHINED RIP-RAP (CLASS A-3) 1057 TONS

709-05.06 MACHINED RIP-RAP (CLASS A-1) 283 TONS
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Part 1: Superelevation Quick Guide

Roadway Design Guidelines

Details on Superelevation design can be found in Roadway Design Guidelines, Chapter 2-
101.01

Standard Roadway Drawings

e RDO01-SE-2
e RDO1-SE-3
e RDI11-SE-1
e RD11-SE-2
e RD11-SE-2A
e RD11-SE-3

e RD11-SE-3A

TDOT Roadway Design Training Classes

e GEOPAK Road Course Guide
o0 Exercise 13: How to use MicroStation and GEOPAK to set up superelevation
controlled shapes
o0 Exercise 14: How to apply the superelevation shapes to the cross sections
o Exercise 22: How to apply the superelevation shapes to the creation of the final TIN
process.
¢ Roadway Design Manual
o Chapter 8: How to create the superelevation shapes and applying it to cross sections

TDOT Roadway Design Reference Documents

e Roadway Design R.O.W. Checklist
¢ Roadway Design Construction Checklist

Roadway Design Plans

In a standard roadway plan set, superelevation is included on the following sheets:

e Typical Sections Sheet: If a project has superelevation, a typical section and the station
ranges of superelevation must be shown on this sheet.

o Proposed Profile: A superelevation diagram must be added to the Proposed Profile sheet.

e Cross Sections: The superelevation should be seen on the cross sections where
superelevation is present.

Other Helpful Material

o Green Book (2011)



https://www.tn.gov/tdot/roadway-design/design-standards/design-guidelines.html

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/DG-C2.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/DG-C2.pdf

https://www.tn.gov/content/tn/tdot/roadway-design/standard-drawings-library/standard-roadway-drawings.html

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/cadd_files/documents/TDOTGEOPAKRoadCourseGuide.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/training/Roadway%20Design%20Manual.pdf

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/Roadway%20R.O.W.%20Design%20Checklist.docx

https://www.tn.gov/content/dam/tn/tdot/roadway-design/documents/design_guidelines/Roadway%20Design%20Construction%20Checklist.docx



Part 2: Superelevation Calculation Guide

Superelevation is defined as the rate of cross slope on a curved section of roadway in which the
outer edge is banked higher than the inner edge. The Standard Roadway Drawings provide
information for Urban Superelevation Details (RD0O1-SE-2) and Rural Superelevation Details
(RDO1-SE-3). Within the drawings, there are illustrations for a 2 lane and 4 or 6 lane road
transition in superelevation. The following documentation will explain the log file created by
running Superelevation in Geopak Road. It will also explain how to check information in the log
file by performing calculations to find the stations where the lanes on each side of the centerline
are at normal crown (-0.02) and where one of the lanes has transitioned from normal crown (-
0.02) to straight surface or reverse crown (+0.02). Calculations will also be shown for the lane
where maximum transition occurs from normal crown to a positive cross slope to identify the
station where zero percent slope occurs.

Finished Grade

-.020 -. 020

\Centerline T

Normal Crown

Finished Grade

-2% +2%

Reverse crown

The curve information that will be used for this example is for a rural 2 lane road based on the “E
MAX = 0.08 Desirable” table on Standard Roadway Drawing RD01-SE-3 with v =30 mph., degree
of curve 13°- 00’, maximum superelevation of 0.068, and transition length of 160.00’. When a
horizontal alignment is added in Geopak Road, information for the curve can be found in Geopak
Road by opening Coordinate Geometry>Navigator>Chain. Also, when the proposed horizontal
alignment is displayed in the alignment file, the curve data will be part of the display. The curve
data matches what is found in the Standard Roadway Drawing for Superelevation. The horizontal
alignment and curve data are shown in Figure 1- Horizontal Alignment Curve D1. The SE, design
speed, and transition length are all filled in by the user from the data in the standard drawing.



https://www.tn.gov/content/tn/tdot/roadway-design/standard-drawings-library/standard-roadway-drawings.html
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FIGURE 1 - HORIZONTAL ALIGNMENT CURVE D1

Notice the P.I. of the curve is to the right of the radius and the way the curve is laid out in Figure
1- Horizontal Alignment Curve D1. The transition from normal crown to full superelevation will
begin on the right lane of the centerline first because that side goes from negative to positive
cross slope while the other side remains negative.

The superelevation log file from Geopak Road contains information for the left and right lanes of
the road as shown below. Because the transition begins on the right lane of the road, the right
lane is listed first in the log file.

Left

ROADNAME 8.0000

filler line station / slope

100+00.000000

106+00.315956

106+87.588683

107+74.861410

112+03.385413

-2.0000
-2.0000
-6.8000 /* Curve D1 */
-2.0000

-2.0000

Right

ROADNAME -8.0000

filler line station / slope

100+00.000000

105+27.588683

106+87.588683

108+47.588683

112+03.390000

-2.0000
-2.0000
6.8000 /* Curve D1 */
-2.0000

-2.0000

The first entry line lists the road name and maximum superelevation rate from the “E MAX = 0.08
Desirable” table. The beginning and ending stations on the proposed horizontal alignment will





always be listed for both the left and right lanes of the road. For this alignment, the beginning and
ending stations are 100+00.00 and 112+03.39. The output shows that full super occurs at station.
106+87.588683. The curve is only in full super for this station. This is because this station is at
the midpoint of the curve** and begins to transition back down to normal crown. If the curve
remained in full superelevation for more than a station, there would be an additional entry. For
example, if the curve was in full superelevation for 100’, there would be an additional entry of
107+87.588683 6.8000 /* Curve D1 */, and the remaining stations would adjust accordingly.

Compare the output for the last station with normal crown listed on the right lane of the road
(105+27.588683) prior to the full superelevation station with the last station with normal crown
listed on the left lane of the of the road (106+00.315956). The station on the right precedes the
station on the left because it has a longer transition. The same occurs after the full superelevation
station where the station on the right (108+47.588683) follows the station of the left
(107+74.861410) due to the longer transition length needed.

** In Figure 1, the length of the curve is shown to be 141.37.

141.37/2 = 70.69.
10616.90 (P.C.Sta.) +70.69 = 10687.59 = Station 106+87.59

This station (106+87.59) is the point on the curve with full superelevation.

The log file carries the numbers out 6 decimal places, but for the figures and calculations, only 2
decimal places will be used. When performing the calculations, there might be a slight difference
in the 3™ decimal place due to rounding. Also, within the calculations, the plus sign in stations will
be removed for clarity but will be shown in each result.

Verification and calculations for superelevation station:

For this example, the length of transition (160’ from RDO01-SE-3) is longer than the length of curve
(141.37’ from Geopak). Generally, one-half the transition length is before the PC and the other
one-half is after the PC where maximum superelevation begins. Maximum superelevation
continues to one-half the transition length before the PT and ends one-half the transition length
after the PT. When the





Verification and calculations for stations will be shown for the right lane first:

Right

ROADNAME -8.0000

filler line station / slope

100+00.000000 -2.0000
105+27.588683 -2.0000
106+87.588683 6.8000 /* Curve D1 */
108+47.588683 -2.0000

112+03.390000 -2.0000

NORMAL CROWN BEFORE FULL SUPERELEVATION (RIGHT LANE)

To verify the last station where the right lane is at normal crown before it starts transitioning to full
superelevation, subtract the transition length from the full superelevation station.

e Station of full Superelevation - Transition Length

10687.5887 - 160 = 105+27.5887

TRANSITION RATE

The transition rate for a curve is found for the lane of the road with the most change in cross
slope, the right lane in this example. To find the transition rate, the maximum change in cross
slope is divided by the known transition length for the curve.

e Transition Rate = Maximum Change in Cross Slope
Known Transition Length of Curve

= (0.068 — (-0.02) = 0.088 = 0.00055
160’ 160’

This Transition Rate will be used in other calculations.





ZERO PERCENT BEFORE FULL SUPERELEVATION (RIGHT LANE)

Since the right lane of the road goes from a negative slope (normal crown slope of -0.02) to a
positive slope at full super (+0.068), there is a station where the cross slope for the right lane is
at zero percent (0.00). This is an area of concern because of drainage issues and should be
analyzed by the designer to ensure no ponding occurs.

To find the station where zero percent cross slope occurs for the right lane of the road before
reaching full superelevation, reverse the formula used to calculate the transition rate. Using the
known transition rate and the change in cross slope, find the length needed to transition from
normal crown cross slope to zero percent cross slope. Add the length to the last station where
normal crown occurred.

e Length = Change in Cross Slope
Transition Rate

= 0.00 - (-0.02) = 0.020 = 36.36’
0.00055 0.00055

Zero percent cross slope is reached at 10527.5887 + 36.36’ = 105+63.95

Another way to perform the calculation would have been to find the length of transition from zero
percent cross slope to full superelevation cross slope and subtract from the superelevation station

e Length = Change in Cross Slope
Transition Rate

= (0.068 - 0.00) = 0.068 = 123.64"
0.00055 0.00055

Zero percent cross slope is reached at 10687.5887 — 123.64' = 105+63.95

REVERSE CROWN BEFORE FULL SUPERELEVATION (RIGHT LANE)

To find the station where reverse crown (+0.02) occurs for the right lane of the road before
reaching full superelevation, use the same calculations as previously described. Find the length
needed to transition from normal crown cross slope to reverse crown and add the length to the
last station where normal crown occurred.

e Length = Change in Cross Slope
Transition Rate

0.02 - (-0.02) = 0.040 = 72.72
0.00055 0.00055






OR

Double the number found in calculation #4 since it was calculated for a 0.02 change in
cross slope, and this is a 0.04 change. (36.36' X 2) = 72.72’

Reverse crown cross slope is reached at 10527.5887 + 72.72’ = 106+00.32

This station matches the station shown in the log file for the left lane of the road at the last station
where normal crown occurs.

Once the right lane transitions from -0.20 to +0.20, both lanes will rotate at the same rate until full
superelevation of 0.068 is reached (+0.068 for the right and -0.068 for the left).

FULL SUPERELEVATION

To verify the station where full superelevation is reached divide the curve length in half and add
the result to the to the P.C. station.

P.C. Station + Curve Length /2 =
10616.90 + (141.37/2) = 106+87.59

Since the curve is only at full superelevation for one station, the station can be also be checked
by using the P.T. station. To verify the station superelevation is reached, divide the curve length
in half and subtract the result from to the P.T. station.

P.T. Station — Curve Length/2 =

10758.27 - (141.37/2) = 106+87.59

REVERSE CROWN AFTER FULL SUPERELEVATION (RIGHT LANE)

To find the station where reverse crown (+0.02) occurs for the right lane of the road after full
superelevation, use the same concept as previously described except use the station listed after
the full superelevation where the cross slope has transitioned back to normal crown and subtract
the calculated length (72.72") for a 0.04 change in cross slope.

Reverse crown cross slope is reached at 10847.5887 - 72.72' = 107+74.86

This station matches the number shown in the log file for the left lane of the road for the last
station where the left lane is at normal crown.





ZERO PERCENT AFTER FULL SUPERELEVATION (RIGHT LANE)

To find the station where zero percent cross slope occurs for the right lane of the road after
reaching full superelevation, use the same concept as previously described except use the station
after the superelevation where the cross slope has transitioned back to normal crown. Subtract
the calculated length (36.36) for a 0.02 change in cross slope

Zero percent cross slope is reached at 10847.5887 — 36.36" = 108+11.23
Check: Full superelevation station plus length found for change from 0.00 to 0.068.

10687.5887 + 123.64’ = 108+11.23

NORMAL CROWN AFTER SUPERELEVATION (RIGHT LANE)

To verify where the right lane transitions back to normal crown after full superelevation is reached,
add the transition length to the full superelevation station.

e Full Super + Transition Length

10687.5887 + 160 = 108+47.5887
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The next few steps will verify stations that are generated for the left lane of the road. The left lane
of the road transitions from -0.02 to -0.068 so there is not a station for zero percent cross slope
or reverse crown.

Left

ROADNAME 8.0000

filler line station / slope

100+00.000000 -2.0000
106+00.315956 -2.0000
106+87.588683 -6.8000 /* Curve D1 */
107+74.861410 -2.0000

112+03.385413 -2.0000

NORMAL CROWN BEFORE FULL SUPERELEVATION (LEFT LANE)

The full transition length of 160’ is not needed on the left lane. The transition rate that was
calculated for the right lane will be used to find the transition length needed to normal crown to
superelevation. To verify the last station for normal crown prior to superelevation for the left lane,
find the length needed for the change in cross slope from normal crown to full superelevation and
divide by the known transition rate for the right lane. Subtract this length from the full
superelevation station.

¢ Length = Change in Cross Slope
Transition Rate

=-0.068 — (-0.02) = _0.048 =187.27
.00055 .00055

Full Super minus Length
10687.5887 - 87.27 = 106+00.32

This station matches the station calculated for reverse crown for the right lane.
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NORMAL CROWN AFTER FULL SUPERELEVATION (LEFT LANE)

To find the station where the left lane transitions back to normal crown, add the length calculated
for the left lane to the full superelevation station.

Full Super + Length

10687.5887 + 87.27 = 107+74.86
This station matches the station calculated for reverse crown for the right lane.

Below is a figure for the entire curve with all the stations and cross slopes.
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FIGURE 2 — STATIONS AND CROSS SLOPES
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For clarity, the Figure 2, Stations and Cross Slopes has been split into two separate figures
representing the stations before and after full superelevation.
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Part 3: Superelevation Calculation (RD11 Series)

Horizontal curves will no longer be identified by degree, they will be identified by radius only.
Standard Drawings RD11-LR-1 (Urban) and RD11-LR-2 (Rural) contain tables for different design
speeds, and number of lanes, showing the superelevation rate (eq) associated with curve radius.
One important thing to note that is different from the earlier standards is that for a specific eq, the
radius shown is the minimum radius that can be used. Also, for a given radius, only use the
corresponding eq.

|
I® ed V = 20 (MPH) |
R Number of lanes R
(%) MIN. 2| 3| 4|56 MIN
[FT.) (FT.

NC | 1640 O 0 0 0 0 23?"
2 |1190] 32 | 40| 49| 57 | 65 | 1724
2.2 [1070] 36 | 24 [ 54 [ 62 | 72 | 1550
24 [ 959 | 39| 48 | 58| 68 | 78 140"
26 | 872 [ 42 [ 52 [ 63| 74 | 85 | 122f
28 | 796 | 45 | 57 | BB | 79 | 91 11?\'
3 730 |49 | 61 | 73| 85 | 98 10?'\'
3.2 | 672 | 52 | 6s | 78| 91 | 104] 9sf
34 | 620 | 55| 69 | 83 | 96 | 111 91]'
3.6 | 572 | 58| 73| 88 [102]117 845'
3.8 | 530 | 62| 77| 92 | 108]124] 734
4 450 | 65 | 81 | 97 | 114 130 ?ZEI
4.2 | 453 | 68 | 85 | 102 119 137 E?EI
4.4 [ 418 | 71 | 89 [107] 125]143] 62}
46 | 384 | 75| 93 | 112 131|150 SBEI
48 | 349 | 78 | 97 | 117|136 156 542'

For example, given a radius of 730 ft., the corresponding super rate is 3%. If the eq is to remain
at 3%, any radius greater than 730 can be used. If the radius is to remain at 730, no other g4 than
3% can be used.

The numbers that appear under the number of lanes are runoff lengths (Lr). Runoff Length (Lg)
is the distance that is required to transition from zero (flat) superelevation to full superelevation.
The total transition length (L) is the length at which the transition from Normal Crown (NC) to full
super (eq) takes place.

The formula for the total transition length is found on Standard Drawing RD11-SE-1.

SUPERELEVATION
TRANSITION EQUATIONS

L = Lg=LTt
(Wn 1) Ed )
Lp= n—%'.'v‘w-'
M

—L

L= &i‘r






Standard Drawing RD11-SE-2 shows the relationship of L to the begin and end points of the

horizontal curve.
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For a simple curve half of the transition length is before and half after the P.C. or P.T.

For a spiral curve L is the same as the length of the spiral.
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Standard Drawing RD11-SE-2A shows the lengths at which key points occur within the
transition length.
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NOTE: Standard Drawings RD11-SE-3 and 3A contain the same information as RD11-SE-2 and
2A, except for divided highways.
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Example 1

e 2 lane rural design
¢ Design Speed 50 MPH
e Curve Radius 2280 ft.

According to Standard Drawing RD11-LR-2 (Minimum Runoff Lengths for Rural Highways), the
superelevation rate (eq) for this curve is 4.6% (.046 ft./ft.). 2280 ft. is the minimum radius that can
be used with this rate. This also means that for a particular eq rate a higher radius can be used.

DESIGN RUNOFF LENGTHS (LR) (1)

E MAX = 0.08 DESIRABLE

) e V=30 [MPH] V- 25 MPH) N - 30 [MPH| - 35 [MPH] Y= [P ¥ - 45 |MPH) ¥ = 50 {MPH)
R’ Murmber of bines 0 Pambs of lanes R’ Kurmber of s [ Number of lanes [ Humber of lanes R Numbee! of nes O Murnbier af lanes
w M s a s e ™2 s e s s M2 s a5 6™ 2 a a5 |6 |™2]s|4]s]|6 alals|s|"™z]s]a]s]e
1F1) ¥ (] 28] (2] (28]
NC 60| 0 |0 | 0| 0|0 |zam|o oo o o awejolae|o|o|ofaso|o|o|ofe|ofsaw|olelo]o]|o ofofofofuw[ofoefolo]e
2 |vieo| sz | a0 [ 49 |57 |5 |1v0] 24 |43 | 51 |0 | o 2390 30 | a5 | 55 | 6a | v [suzo| 38| a6 | <6 | ou | ve | 3990 a1 | 52 | Ge | vx | w3 |asi0) aa | 56 | 6r | 70 | ee |ces0| a8 | GO | 52 | 4 | 96 | 1S
[22 |tor| 36 | a2 | 54 |62 [ 72 [1550[ s [ 47 | 57 | 66 |7 [213c] a0 | sa | 60 | 70| 6o [zmo0| 43 [ 53 |6 | 75 | 5 [3s70| 46 | 57 [ &5 | m0 [ o1 [a440] a5 |61 [ 73 [ 56 | o@ [sa00] 53 | 55 | 59 | o2 [ 106
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For instance, according to the table, a radius of 4400 ft. can be used with a superelevation rate
of 4.6%.

In the table, the runoff lengths are given. For a rate of 4.6% and R = 2280, the runoff length (Lr)

is 110 feet for 2 lanes.
V=50 {MPH) I

| R Number of lanes R
A L R R R B e
(FT.) (FT.)

1 j81s0] o a 0 0 0 | 972(
9 |5%30( 40 | GO | 72 | B4 | 30 | 715
8 15400 53 | 66 | 79 | 92 | 106 | 645(]
J7]4910( 58 | 72 | 86 | 101] 116 587C
16)4490( 62 | 78 | 94 | 109 125 | 537C
25141300 67 | 84 110111181135 14950
344 3820( 72 | 90 | 108 | 126 | 145 | 4580
4303550 77 | 96 | 115 | 134 | 154 | 425(
5203300 82 | 102 122 | 1483 | 164 | 397(
5143090 ( 86 | 108 ] 130 151 | 174 ] 371C
70§ 2890 91 | 114] 137 | 160 | 183 | 348C
798 2720 96 | 120 144 | 168 | 193 | 327C
38§ 2560 (101 | 125] 151 176 | 203 | 308C
37§ 2410{ 106 | 131 ] 158 185 | 212 | 291C
15 gnu 110 | 37| 166 | 193 | 222 | 275)
140 2160 [ 115 | 143 173 | 202 | 232 | 261(]
234 2040 ( 120 149] 180 210 | 241 | 247C
EF1 EFETAEETA ETR ETE1 EXT1 BTN BT
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In Standard Drawing RD11-SE-1, the total transition length (L) is equal to Lr + L1, where Ly is the
Tangent Runout Length.

SUPERELEVATION
TRANSITION EQUATIONS

L = Lp*Lt

_ [Wn1)ed

R B %

(bl

Lr= egtr

According to the equation on RD11-SE-1, Ly equals to 47.83 (2/4.6 x 110), and the total transition
length (L) would be 110 + 47.83 = 157.83, rounded to 158 ft.

Going back to RD11-LR-2, note #2 at the bottom of the sheet says that spirals are recommended
for design speeds of 50 MPH or greater and superelevation of 3% or greater. So, in our example
L is also equal to spiral length.

DEBIGN AUNDFF LENGTHE (Lg) (1)

< tFEE[EEH] 3

(]
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Plan view of proposed alignment

Station 100+00

Station 102+40.31

Station 103+98.31

Station 109+71.61

Station 111+29.61

Station 115+65.68

Alignment Begins

T.S. of the curve

S.C. of the curve

C.S. of the curve

S.T. of the curve

Alignment Ends

T6p

7
Qe
Y

o
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Normal Crown

The alignment starts out at normal crown at station 100+00.

Finished Grade

Full Superelevation

The transition to superelevation will begin at the T.S. point, station 102+40.31.

The transition ends at the S.C. point, station 103+98.31. This in the station at which full
superelevation begins.

Finished Grade

~4.6% +4. 6%

&Centerline

Remove Adverse Crown

In the transition area a couple of key points to know are the Reverse Crown station and the
Remove Adverse Crown station.

Going from Normal Crown to Full Super the point Remove Adverse Crown point will occur first.

Finished Grade
-2% 0%
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Reverse Crown

Since the roadway curves to the left, the pavement transitions from a negative cross slope to a
positive cross slope only on the right side, therefore zero cross slope would only be on the right
side. According to RD11-SE-2A, this point occurs at the distance Lt from the T.S. station, or

10240.31 + 47.83 = 10288.14, or station 102+88.14

Finished Grade

-2% +2%

Also, from RD11-SE-2A, Reverse Crown occurs at T.S. + (Lt x 2), or
10240.31 + (47.83 x 2) =10335.97, or station 103+35.97

At the other end of the curve the alignment transitions from full super back to normal crown. The
transition begins at the C.S. point (station 109+71.61) and ends at the S.T. point (station
111+29.61). The Reverse Crown and Zero Cross Slope stations would be calculated in the same
manner as for the first transition and would occur in reverse order.

&
: "
~ 05
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Now let's pick some random stations and calculate the superelevation:
103+00
This station occurs in the spiral portion of the alignment which is in the transition.

The rate of change in superelevation is found by dividing the difference between normal crown
and full super by the transition length.

For this example, [.046 — (-.020)] = .066 = .0004177
158 158

L= 10300 — 10240.31 = 59.69
59.69 x .0004177 =.025, or 2.5%

This number is added to the cross slope at the beginning transition station, 102+40.31, which is
normal crown (-2%)

2.5% + (-2%) = + 0.5%

Since this number is less than + 2%, and has not yet reached reverse crown, the other side will
be - 2%

Finished Grade

-2% +0.5%

107+00
Station 107+00 is in the full super area, between the S.C and C.S. + 4.6% in this example.
110+00

This station is in the transition from full super to normal crown (109+71.61 - 111+29.61), so
subtract the beginning station of the transition

11000 — 10971.61 = 28.39. The rate of change is the same as for the transition at the beginning
end of the curve (.0004177).

28.39 x .0004177 = .0119, or 1.19%
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This number is subtracted from the full super rate at 109+77.61, 4.6 -1.19 = 3.41%

Finished Grade

-3.41% +3.41%

[FRPR—— i ™~

For curves where a spiral is not required, the calculation methods are the same. The calculated
transition lengths are spaced so that the P.C. and P.T. points are at the halfway point of L.
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Example 2

e 4 lane rural design
¢ Design Speed 30 MPH
e Curve Radius 261 ft.

Find L
Use Standard Drawing RD11-LR-1, Minimum Runoff Lengths for Urban Highways, Emax = 0.04.

From the Table, eq =3%. This is the minimum superelevation rate for this radius.

According to the table on RD11-LR-1, Lr is 82 feet.
According to the Superelevation Transition equation on RD11-SE-1, Ly is 54.67

L=Lr+ L+=82+54.67 = 136.67, rounded to 137 feet

A spiral curve is not required for this design speed so half of L is on either side of the P.C. or

P.T. as shown on the previous page.

If the P.C. is at station 103+17.44:
Transition begins at 10317.44 — (137/2) = 10248.94, station 102+48.94
Remove Adverse Crown is 10248.94 + Lt = 10248.94 + 54.67 = 10303.61, station 103+03.61

Reverse Crown is 10248.94+ 2 x Lt = 10248.94 + 109.34 = 10358.28, station 103+58.28
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Part 4: Superelevation Calculation (RDO1 Series)

Example:

e 2-lane rural design
e Design speed 50 MPH
e 2°30 curve (R =2,292)

e

& Q‘.‘Y ]05

jg\fr’,

4]
@

CURVE DC503

FI  106+88.20

M ET1,561. 3567
1,038,679, 1581
1| 22 39¢ (LT

E

A

o 2% 28" 5397
R

L

2,292.00

735.15
T IT0.76
SE O.04e FTAFT
CESIGN SPEED 50 MPH
TRANS, LENGTH &0

PT tigs —
52'583

b
—_
FoTt “5'*65,%{7

Plan view of proposed alignment

The alignments begin and end stations are 100+00 and 115+65.79.

The P.C of the curve is at station 103+17.44.

The P.T. of the curve is at station 110+52.59.
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_
MINIMUM LENGTH OF
E Max=0.08 DESIRABLE
V2O (MPH) VZA0OMPH) V= AO(MPH ) V=E0(MPH) VZeDIOMEH) V= TOIMPHY
D R ; LIFT.} : LiFT.} ; LIFT.) : LiFT. EF LiFT.t :_ LiFT.)

S e I T e I e g o Y Y [ e P e o e e e I e [
0'-15" |#z,918 |[NC | 0 |0 | o |NC| o |0 | o M| oo |o|w|o|o|o|ue|o|o|o|wc|o|ol|o
0 -30° | 11,458 [NC| 0 |0 |0 |NC| o |0 |0 |wC| o |o|o|wc| o] o o |RC|176|175|216|AC |200|200]240
p-a5' [ 7,838 |wclo oo |ne]o] o] o|nc] oo ofac|iso]iso|ies|oee1rs]irs|zes|ozslzonlzzalz9n
1-oot [ .30 [we{ oo o [ne] ool o|ac 1zs|izo]irelloaifisolisolzoo] ood 175] 200] 265 [ o3e[200] 255 [ 340
17-30° | 2,820 |[wc| o | o | o [Re [1oo]Li0 125|130 17s | oac[150 | 180|240 | 041] 115 | 245 | 325 | 051]215 | 32a] 430
2'-on | z,885 |NC| 0 |0 | 0 |RC [Loo|Ll 125|150 |zool 038|150 210 zen . 051 190 285 | 3e0 | 0es| 255 | 385|510
2°-30° | z.292 |WC| © | 2 | © |o2L[100 3125170225, 046 160} 240|320 0a1[ 220 | 325 | 435 | 075|285 [ 430] 570
300 | 1.810 5 | 100|130 [.025| 100 8125|185 |245(.063| 180 | 265 | 355 | 068 235 | 355 | 470 |- 0a0| 300 | 450| 60D
3T-30° | 1,637 .oza|100] 1 3135|700 | 765 | 058 190 [ 285 | 375 |.074) 255 | 380|505 | DiMaxi=3"-00°
aT-on° | 1.432 Lo31[100] L 145|215 | 2B5 . 063 200 | 300|400 |- 078 265 | 395 | 525
57 -00° | 1,146 038|105 60| z10(.055] 160|240 315 071220 350 420 Dimaxi=4v-as"
&' -00° | 955 [043[ 115 175 | 230|.062[ 175 | 260 | 345|071 235 | 350|470
r-o0c | 819 .0aa| 125|185 | 245 | 0e7| 183|275 370 0ad 240 ] 360|480
A -o0° | Tie 125 | 165 [.053| 135|200 | 265 [.071| 195 | 290 | 365| DIMAXI=7°-30°
900" | 837 135 180|056 140] 710|275 [ 075 z00 | 300|400
10°-00°| 573 120|185 .oeo|145] 220 290] 078[z10]310] 215
11t-o0t | set 145 | 195 [os3150] 225 | 300] ovg{z10] 315|420
12°-00' | 477 155|205 [ o6s[155] 230 310 oao{z10]315[420
13°-00° | 441 160|210} 068|160 240 320] Dimaxi=12+-15
14°-00' | 403 o|ies [215].o7o| 165|245 | 325 -
16°-00° | 358 175|230 [.ora{170] 255 [ 340 LEGEND
w8t-o0° | 318 180 [za0orr]irs]zes 350 D | DEGREE OF CURVE
2o -o0 | #Be 185|250 079 180] 270 360 R | RADIUS OF CUAVE
22°-00° 260 1| 125 |7e0|.oso| 1a0] 270 | 360 Wo| ASSUMED DESIGN SPEED
24t-00° | z3s 082|135 |200 | 265 | DiMaxi=22°-45" e | RATE OF SUPERELEVATION
28 -00°| 203 O67| 140|210 | 280 L | MINIMUM LEMGTH OF TRANSITION
szo-on' | 1re |oro[1as[zzo]zIo NC | NORMAL CROWM
36°-00° | 159 |o74[155]z30]208 AC | REMOVE ADVERSE CROWM, SUPERELEVATE
20 —oo | 12: Lo7elisslz3s 310 AT NDRMAL CROWN SLOPE
a2--oo'| 120 |ote[1eo]zan]21s
ag°-o0'| 1lg 160|240 (320
s2--o0° | 110 | oao|1e0|240]320

DiMANI=53"-30"

The 0.08 max superelevation table from Standard Drawing RD01-SE-3 shows the required rate
to be .046 ft/ft with a transition length of 160 ft. for the two-lane design.

On this example roadway, the alignment starts out at normal crown at station 100+00.

Finished Grade

-.0z0 -. 020

S——Centerline o

Normal Crown
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Begin Transition (End Normal Crown)

The station at which the roadway begins transition from normal crown to full super is half the
transition length in advance of the P.C. station, 103+17.44.

In this example that would be:
10317.44 — 80 = 10237.44 (station 102+37.44)
End Transition (Begin Full Super)

The station at which full super begins is 10237.44 + 160 = 10397.44 (station 103+97.44)

Finished Grade

- . 046 +.046

Zero cross slope:

Finished Grade
-.020 O, 000

&Centerline

Since the roadway curves to the left, the pavement transitions from a negative cross slope to a
positive cross slope only on the right side, therefore zero cross slope would only be on the right
side.

The rate of change in superelevation is found by dividing the difference between normal crown
and full super by the transition length.

For this example, [.046 — (-.020)]/160 = .066/160 = .0004125
To go from normal crown to zero, the difference is [0.000 — (-.020)] = .020, then

.020/.0004125 = 48.48 feet, zero slope station is 10237.44 + 48.48 = 10285.92 (102+85.92)
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Reverse crown:

Finished Grade
- 020

.020 - (-.020) = .040

.040/.0004125 = 96.96

10237.44 + 96.96 = 10334.40 (station 103+34.40)
At the other end of the curve (P.T.) the alignment transitions from full super back to normal crown.

The transition begins at station 109+72.99 (11052.99 — 80) and ends at station 111+32.99

(10972.99 + 160). The Reverse Crown and Zero Cross Slope stations would be calculated in the

same manner as for the first transition.
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o & o 5 3 =]
o & 5 FI  106+BD.20 £ 5 & =
& & M ET1,561.3567 =] =3
o i L, [ h -
&g 8 £ 1,038,679.1581 & S
L A 187 220 39° (LT) ki |3
5 D 2° 29 597 2] w5
&, e N
R 2,292.00 N
L T35.15 3 5 g g
T 370.7E o - ]
| &l Yo
SE 0,046 FT/FT g o5
DESIGN SPEED 50 MPH H oo E
TRANS. LENGTH 180
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Now let's pick some random stations and calculate the superelevation:
103+00

This station is in the transition area (102+37.44 — 103+97.44)

10300 - 10237.44 = 62.56

62.56 x .0004125 =.026

This number is added to the cross slope at the beginning transition station, 102+37.44, which is
normal crown (-.020)

.026 + (-.020) = +.006

Since this number is less than +.020, and has not yet reached reverse crown, the other side will
be -.020

Finished Grade
-, 020 +0. 006

|

S—— Centerline

107+00

Station 107+00 is in the full super area, between stations 103+97.44 and 109+72.99, 0.046 ft/ft
in this example.

110+00

This station is in the transition from full super to normal crown (109+72.99 - 111+32.99), so
subtract the beginning station of the transition

11000 — 10972.59 = 27.41. The rate of change is the same as for the transition at the P.C. end of
the curve (.0004125).

27.41 x .0004125 = .011

This number is subtracted from the full super rate at 109+72.99, .046 -.011 = .035
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Finished Grade
-.035
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Part 5: Superelevation Profile Diagram

The purpose of this section is to provide the designer information to draw the superelevation
diagram. This diagram is important to show so that it is easily seen where superelevation changes
take place.

Superelevation Diagram Placement

The best place to draw the superelevation diagram is in the alignment file. If you have displayed
the proposed vertical alignment and a profile grid (See GEOPAK v8i Road Course Guide), the
diagram should go in the lower portion of this area.
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Determining Critical Superelevation Stations

From the Superelevation Calculations tutorial (.inp file created when “Generate Superelevation
Transitions” operation is performed in GEOPAK), the stations where superelevations change are

as follows:

Left

ROADNAME 8.0000

filler line station / slope

Right
ROADNAME -8.

0000

filler line station / slope

100+00.000000 -2.0000 100+00.000000 -2.0000
106+00.315956 -2.0000 105+27.588683 -2.0000
106+87.588683 -6.8000 /* Curve D1 */ 106+87.588683 6.8000 /* Curve D1 */
107+74.861410 -2.0000 108+47.588683 -2.0000
112+03.385413 -2.0000 112+03.390000 -2.0000
g,
0,020 | -0.020
n TR e, STA. 105427 59
0,020 | +0. 020
k... T2, 106.00.32
8
.p.068 | GOé e,
T STA. 106487.59
.0 020 | -0.020
. ;. 1)7.74 86
0.020 0.020
LT STA. 108+47 59
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Drawing the Profile Diagram

Using the 510-elevation line on the grid, draw a line representing the finished grade which has a
slope of 0% or O ft/ft.

Use the following symbology settings:

LV: DESIGN-CENTERLINE-Proposed Text
CO: 6

LC: 0

WT:10

Make sure the line limits are the same as the proposed vertical grade. For this example, sta.
100+00 and sta. 112+03.39.

e SO
'@ - O T|‘.‘|'

[,25— Civil Warkflows
e

Uotend  [=]@[=]

YO @ LG | e
- L .
P g 805 B0 W e
%mﬁ&'@» [ From End
l% Road Workflow ﬂ| i
l@ Right of Way Workflow . |

Use “Extend Line” and shap to each end of the profile.
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B View 1, Default
FrJd/AREY Q| DE|H %

[
i

Change line symbology settings WT to 4 and CO to O, draw vertical lines to represent the
superelevation change stations listed on page 2 for both the right and left.
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Make text settings as follows and label each vertical line as shown below:

TDOT Roadway Design Division Toolbox [ =]

Click to open Celf Dialog Tentative Point Modes Crass Sections Geopak
Area Patterns - Design - Delta Coordinates Delete Prop, ¥Ss D&C Manager
Area Patterns - Geotech

Centerline Rotate to Horizontal Delete X5 Grids CL Tracking
Drainage - Plan

Drainage - Profiles\Culy. X5 Element View by Points XS Text Styles + TIN Tracking
EPSC Devices —_—
EPSC Legends Fence'ss | View by Element Place/Annotate Shts Stz Offeet DP
Lighting —_—
Pavement Marking Custom Line Styles Plotting Sta Elev DP &

i Profile Tracki
Efargnli'tsha&;g;g;ps Shift | Reverse/Flip ‘ Iplot Def Settings Lraﬂng
EEEEIECEHEB”HQ Change Scale Move Raster by M
Sheet Titles ﬂ Datum Adjust. Plan Labeler

Classic Toolboxes Profile Labeler
Cells MicroStation Main | Geopak Tools %5 Labeler
Active Angle 0 AA by 2 Points Miscellaneous I abefing
Attach STDS.cel Attach Metric. cel Text Styles Plus Flace Label w/leader Line
Place Arrowhead | Place Morth Arrow Text Parameters by Scale | Place Station Offset Label
& |
Flace Cell & Rotate | Place Cells Along Measure Area & Annotate Calculate & Label Slope anee
= 4/ D)
= Set Text Parameters by Active Scale [ =]
O _J 2N |
Plot Text ’
oD e (00120 < Scale | 50 Reset Size
= —
T e —
W—'i\b@ O Place Text IEREREE
— Method: |Above Element -|
I\_j :'\-\_:} _/JI :} h Text S . lS [ = ] q _il
E - Text Style: [Style (none) i3
i s SR Active Angle: | 00°0000" =
R i
- " Height: | 6.00 [
a4 DA™ @A T4
R : | gl o Width: | 6.00 -
—*" i ]} [7] Apply changes to all text
o B X .
AR e -
T By 3% @ 0% Fort: (3 | (33 LEROYMOI ¥
Al a B ABC _C Justification: |Left Bottom |
i
ar v (7 Line Spacing: | 0.750000
A2 a4 Interchar Spacing: | 0.000000
aBc A AT 4+ A 1 - L=

[] Text Mode Lock
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Draw the Left Profile Diagram

To distinguish between the left and right diagrams, they should be drawn in different colors. For
the left diagram, use the following settings:

LV: DESIGN-CENTERLINE-Proposed Text
CO: 7
WT: 10

From sta. 100+00 to 106+00.32, the cross slope is a constant -2.00%, or  -.020 ft/ft. To draw
the diagram proportionally, set one vertical grid, 50 ft, equal to a maximum superelevation of 0.10
ft/ft. Therefore,

0.020 ft/ft x (50 ft) = 10 ft
0.100 ft/ft

The line representing -.020 ft/ft superelevation for the left side can be drawn by copying parallel
the red line drawn earlier using the settings:

b

-r'”'l? -pJ ._f-»J L "tl Move/Copy Parallel [T || B ||72s

}ﬁfﬂ'ﬁaq Mode: |Miter |

| Distance: | 10.00 o

| -

= Road Worlflow | 7] Use Active Atirbutes
@ Right of Way Warkflow . 7| Keep Original

e survey workflow sl

Make sure line ends at the sta. 106+00.32 line by using the “Lengthen or Shorten element to
element” command:
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|— Civil Warkflows - |

ﬁ é:rﬁg rﬂqpﬂ:i-,g ?Jh..-‘f‘--P

Ty 1 o
ﬁi@;ﬁ"}f;ﬂﬁ =2 -,

"2 Road Warkflow wall | =

@ Right of Way Workflow .l

Bs survey wWorkflow sl
A Site Workflow st
T+ Drainage Workflow sl

Label line as shown below using “Place text Under Element” option:

The next segment transitions from -.020 ft/ft at sta. 106+00.32 to -.068 ft/ft at sta.106+87.59, then
back to -.020 ft/ft at sta. 107+74.86. Using the same conversion on page 6, -0.068 ft/ft converts
to 34 ft. below the red line. Label superelevation at sta. 106+87.59 as shown below using text
settings as shown on page 5.
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The last segment, from sta. 107+74.86 to sta. 112+03.39, has a constant slope of -0.020 ft/ft.
Draw this segment and label similar to the first segment.
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The diagram for the left side should look as shown:

Draw the Right Profile Diagram

Use the following symbology settings:

LV: DESIGN-CENTERLINE-Proposed Curve Text
CO: 8

WT: 10

Before drawing the right-side diagram, turn off the level “DESIGN — PROFILE — Proposed Text”,
which was used for the left side diagram.

From sta. 100+00 to 105+27.59, the cross slope is a constant -0.020 ft/ft.

Similar to the left side diagram, copy parallel the line representing finished grade 10 ft below itself.
Modify the new line to end at sta. 105+27.59.
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The next segment transitions from -.020 ft/ft at sta. 105+27.59 to +.068 ft/ft at sta.106+87.59, then
back to -.020 ft/f at sta. 108+47.59. Using the same conversion on page 6, +0.068 ft/ft converts
to 34 ft. above the red line. Label superelevation at sta. 106+87.59 as shown below using text
settings as shown on page 5.
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The last segment, from sta. 108+47.59 to sta. 112+03.39, has a constant slope of -0.020 ft/ft.
Draw this segment and label similar to the first segment

Turn the level “DESIGN-PROFILE-Proposed Text” back on and the finished product should look
like this:
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		Part 2: Superelevation Calculation Guide

		Part 3: Superelevation Calculation (RD11 Series)

		Part 4: Superelevation Calculation (RD01 Series)

		Part 5: Superelevation Profile Diagram




Task: Exporting 2d Microstation files to Google Earth

Purpose: Exporting Microstation design files to Google Earth can benefit a design team in many different
ways. Not only does Google Earth provide an aerial background, but it is easily accessible on

smartphones, tablets, and non-CAD user laptops. Google Earth can be used as a reference, but should
not be used as a design tool.

1.

If Google Earth is not downloaded on your computer, download the latest version of Google
Earth from the following website: https://www.google.com/earth/explore/products/
Open Microstation V8i and create a new Seed3d.dgn file named GoogleEarthExport.dgn

a. Due to the necessity to move, scale, and rotate files, it is important that all work is

performed through the reference toolbox in this DGN file.

Attach all DGN references that you wish to be exported to Google Earth in Coincident World.
Make sure to turn On/OFF any levels that you wish to be exported to Google Earth. There is an
opportunity to turn levels on and off in google earth.

Test the positioning of your design by exporting the DGN’s to Google Earth. Go to
File>Export>Google Earth

M global gsphdatahcaddina_projI\ZSSTEV3 LANE Googhe.dgn [30 - VE DGN] - MicroSestion VE (SELECTseries 2) (L
=oT=% " "l AR e @ ? & - sunver-centern ] Bl

Edit Element Settings Tools Utilities Workspace Window TOOT.  Help

DGMN. DWG, DXF.
IGE

6. Save the .KMZ to the project folder as LocationTest.kmz. Once you hit save, Google Earth

7.

automatically opens, and focuses on your location. Note: The majority of TDOT projects will not
fall directly into place the first time exporting. Some projects will require un-factoring the datum
adjustment administered by the surveyor, and other projects will require a best-fit adjustment by
moving, rotating, and scaling the referenced DGN'’s.

If your design falls directly into place, then skip to “Google Earth Capabilities”
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8.

If the design does not line up with Google Earth:

a.

Close out of Google Earth, and return to the GoogleEarthExport.dgn Microstation file.
Determine the Datum Adjustment Factor that has been provided by the surveyor by

looking in the bottom right corner of one of the Present Layout sheet files as shown
below:

PRESENT
LAYOUT

STA.121+00 TO STA.134+00

SCALE: 17=

To remove the datum adjustment from the dgn files, you must scale all references by

. 1
the following factor: —
Adjustment Factor

. 1.0
In the example project, the references would be scaled at a factor of

= 0.99993

1.00007
At the origin point of 0,0 in the seed file that you created:
B v | @ ? @ - surver-centERn [ [J 0 » = 0 ~ = 2 - oo - -i@-O-E-a-E-a8-2F-k-8-0

Utilities Workipsce  Window TDOT,  Help

||;|:\[4|n|5|a|x X | o0d ¥ [ooo Z 000 | -

0,00, 0,00, 0.00 Genter

@} | & SURVEY - CENTERLIN 0.00. 0.00, 0,00






f.

Once the references have been scaled by an “un-adjustment” factor at the origin point
of 0.00, 0.00. You have removed the datum adjustment.

Export the un-adjusted files to Google Earth: File>Export>Google Earth and save the
KMZ file as LocationTest.kmz - Yes to overwrite, and Google Earth will open the
updated design.

If your design falls into place correctly, skip to “Google Earth Capabilities”

9. If the DGN’s are not lining up after removing the datum adjustment:

a.

If the DGN files are still a small or large distance away from where they should be, it is
likely that the original survey that the design was based around was not Geo-referenced
in the beginning. It is not unusual for some design files to export to Google Earth, and
show up in another state, or possibly the ocean.

Now we will Import Google Earth to Microstation to determine where our references
should be aligned in order to export successfully.

In Google Earth, center the view on a known point of the project (Beginning intersection
or known point in survey is preferred).

In Microstation, open the Google Earth toolbar : Tools>Geographic>Open Toolbox

Click the Capture Google Earth Image command button, then left click inside the open
window to accept the capture:

X
BY PR QB

Once you left click, Microstation has captured a 3d Google Image. If a white mesh of

triangles do not show up, click the =2 FIT VIEW button to find the imported mesh.
The image below represents the imported Google Image into Microstation with two
different view modes selected. (CTRL+B)

View Number: 5 - |= &

(D presentation HHERS
Display Style: | & Smooth ll] Q
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il
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J & DESIGN- TRANSPOR

h. Repeat the Google Capture step E a couple of times to provide multiple points of
reference to move, rotate and scale the attached DGN references.

i.  Once you have your referenced DGN files lined up where you want them, you can delete
or turn off the captured Google Images, and export the DGN files to Google Earth.

Google Earth Capabilities:

e Sharing: Once you create a KMZ file that represents the correct location of your design, it can be
shared via email and interactively viewed without any special Bentley software.

e Mobile Capabilities: A design KMZ file can be opened on any smart phone or tablet that has
Google Earth installed. With the Location services turned on, mobile devices can be used in the
field to check a survey, or walk a new alignment, yielding decent accuracy. As shown below, 2D
linework shows up better than 3D models on mobile devices.





e Public Involvement / Advertisement:
0 A simpler design model .KMZ can be displayed on a City/State webpage for stakeholders

to visit, download, and view at their leisure to soak in the impacts of the proposed

project.
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& 30 Bustdings
B@ ocean
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(0]

In some cases, Google Earth can show the designer/owner what type of impacts the
proposed improvements will have on the environment from the street view function. /t
should be noted that google earth will shift your drawing in street view by the offset of
the camera to the centerline.

The example below shows a proposed extension of the existing roadway where the
vehicles are currently parked. The design model was created by running the Bentley
Corridor Modeler, and exporting a DGN with the displayed model surface, with a
smooth display setting.






MicroStation

Title Sheet Preset Filters

» For TDOT Roadway Projects

TDOT : N
mg-r;a.l,.fﬂ Roadway Design Division

NSO

Website https://www.tn.gov/content/tn/tdot/roadway-design/design-standards/design-cadd-files.html

Email TDOT.CADDSupport@tn.gov
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The purpose of Preset Filters is to be a simplification for Designers
In creating roadway new Title Sheets. This tutorial is intended to
assist users on learning to apply these filters to new Title Sheets
throughout the various phases of a TDOT roadway project.

This tutorial is based on Davidson County State Route 252 project and this is an example only.
Actual projects may be different.
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The Preset Filters are predefined sets that filter through new Title Sheet levels by different level
properties such as the name, number, description, used, number of elements, etc.

The new Title Sheet is both a seed and a cell file. It is an all in one sheet for the life of the project.
There is no need to have different Title Sheets for different phases of the project. This new Title
Sheet will standardize where everything is located on the sheet and how they look. This new Title
Sheet has new levels set just for it. The new levels are from 400 to 460 (see table 2 & screen 2). The
sheet has specific levels for Preliminary, Right-Of-Way, and Construction phases as well as TDOT
designed and Consultant designed projects (see table 2 & screen 2). For different phases of the
project you turn off the levels you do not need, or turn on the levels you do need. This is where
Preset Filters become a handy tool instead of having to turn levels on/off individually based on
various phases of the project; Preset Filters (see table 1 & screen 1) will simplify almost all of these
procedures by applying applicable levels for each phase of the project in accordance with the
Roadway Design Guidelines. However, Preset Filters cannot completely eliminate designers from
having to turn levels on/off individually due to different requirements for each project. The example
levels are Utility Chapter 86 R.O.W., TMP Required Prelim, Design Exception, Exclusion, No
Exclusions, Traffic Data Blocks, Project of Limited Scope and Road to Be Closed. For projects that
need more than one Traffic Data Block, there are three blocks on different levels embedded in the
sheet. Other blocks embedded are; Design Exception, Road to Be Closed, Exclusion, No Exclusion,
Utility Chapter 86 ROW and TMP Required Prelim. Each block has its own level. Any embedded level
blocks that do not pertain to the project can be turned off individually by the designer.

There are eleven Title Sheet Preset Filters that filter through 49 new Title Sheet level properties
and each filter is set to only those levels applicable to each type of title sheet. The Title Sheet Preset
Filters and 49 Sheet Level properties are listed on table 1 & 2 including screen shots from
MicroStation (see screen 1 & 2) as shown and described below.

Title Sheet Preset Filters (Table 1)

Filter Name
1. Sheets — TDOT Preliminary Title Sheet
2. Sheets — TDOT ROW Title Sheet
3. Sheets — TDOT Construction Title Sheet
4, Sheets — TDOT Construction #2 Title Sheet
5. Sheets — CONSULTANT Preliminary Title Sheet
6. Sheets — CONSULTANT ROW Title Sheet
7. Sheets — CONSULTANT Construction Title Sheet
8. Sheets — CONSULTANT Construction #2 Title Sheet
9. Sheets — ROW Utilities Only Title Sheet
10. Sheets — Resurfacing Title Sheet
11. Sheets — Resurfacing and Safety Title Sheet






A screen shot of eleven preset title sheet filters highlighted in blue. (Screen 1)

= Level Display - View 1

I:—lll_l E&l View Display -

*?} ) fnone) = |Fiters M'

Title Sheet.dgn

Name

IMSULTAMT Constructio

ULTANT Preliminary e
ULTAMT ROW Title Shee

Sheets - Drainage Map

Sheets - Drainage Maps - References
Sheets - EPSC Clearing and Grubbing
Sheets - EPSC Final Construction
Sheets - EPSC Intermediate Grading
Sheets - Existing Contours

Sheets - Pavement Marking

Sheets - Present Layout

Sheets - Private Drive Profiles
Sheets - Profiles

Sheets - Property Map

Sheets - Property Maps - References
Sheets - Proposed Contours

Sheets - Traffic Control - References
Sheets - Ltilties

Sheets - Present Layout no ROW PL Text

Shest

Sheet Level Properties (Table 2)

Level Sections Level Name Level No.
Title Sheet Proper 1. | TDOT IDENTIFICATION BLOCK (in the lower left corner) 400
2. | CONSULTANT IDENTIFICATION BLOCK (in the lower left corner) 401
3. | TEXT 402
4. | LINE WORK 403
The State Map 5. | STATE AND COUNTIES BORDER 405
6. | COUNTY NAMES 406
Type of Sheet 7. | PRELIMINARY PHASE 410
& Index 8. | RIGHT-OF-WAY PHASE 411
9. | CONSTRUCTION PHASE 412
10. | RESURFACING 413
11. | RESURFACE AND SAFETY 414
Project Length 12. | ROW 420
(under county map) | 13. | CONSTRUCTION #1 421
14. | CONSTRUCTION #2 422
15. | RESURFACING (RIDING SURFACE) 423
16. | RESURFACING (NON RIDING SURFACE) 424
17. | RESURFACING ONLY 425
18. | ROW UTILITIES ONLY 426
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Begin & End Project | 19. | PRELIMINARY 430
20. | ROW 431
21. | CONSTRUCTION 432
22. | CONSTRUCTION #2 433%
23. | ROW UTILITIES ONLY 434
24. | RESURFACING 435
25. | RESURFACING SAFETY 436
Revision 26. | ROW 440
27. | CONSTRUCTION 441
Blocks 28. | ROW TO BE ACQUIRED BY LOCAL GOVERNMENT 442
29. | PROJECT OF LIMITED SCOPE 449
30. | TRAFFIC DATA BLOCK #1 (SURVEY DATA) 450
31. | TRAFFIC DATA BLOCK #2 451
32. | TRAFFIC DATA BLOCK #3 452
33. | DESIGN EXCEPTION 453
34. | ROAD TO BE CLOSED 454
35. | NO EXCLUSIONS 455
36. | EXCLUSIONS 456
37. | TRAFFIC DATA BLOCK #4 (RESURFACE AND SAFETY) 457
38. | TMP REQUIRED PRELIM 458
39. | UTILITY CHAPTER 86 ROW 459
Location Map 40. | COUNTY MAP 460
41. | PRELIMINARY 461 A
42. | ROW 462 A
43. | CONSTRUCTION #1 463 A
44. | CONSTRUCTION #2 464 A S
Sheet Border 45. | Plot Shape 280
46. | Linework 61
47. | Corner Text 62
48. | SCRATCH — User 1 30v
49. | CENTERLINE — Proposed Text (north arrow) 32

Footnotes

& To be used when a project is split into two projects with different limits and PIN’s.

A To be use for adding sheet blocks and sheet numbers on a County Map or any other text
that may be needed.
¥ Informational texts only, shall be turned off prior to print/plot and conversion to PDF in Iplot

Organizer.
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A screen shot of 49 title sheet level properties. (Screen 2).

=2 Level Display - View 1 = k4
play

Title Sheet dgn

Name Number 5 Used ™
[ ]

DESIGN - TITLE SHEET - TITLE SHEET PROPERTIES - TEXT

DESIGN - TITLE SHEET - TITLE SHEET PROPERTIES - TDOT IDENTIFICATION BLOCK
DESIGN - TITLE SHEET - TITLE SHEET PROPERTIES - LINE WORK

DESIGN - TITLE SHEET - TITLE SHEET PROPERTIES - CONSULTANT IDENTIFICATION BLOCK
DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - UTILITY CHAPTER 86 ROW

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - TRAFFIC DATA BLOCK #4 (RESURFACE AND SAFETY)
DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - TRAFFIC DATA BLOCK #3

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - TRAFFIC DATA BLOCK #2

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - TRAFFIC DATA BLOCK #1 (SURVEY DATA)
DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - TMP REQUIRED PRELIM

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - ROW TO BE ACQUIRED BY LOCAL GOVERNMENT
DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - ROAD TO BE CLOSED

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - PROJECT OF LIMITED SCOPE
DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - NO EXCLUSIONS

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - EXCLUSIONS

DESIGN - TITLE SHEET - TITLE SHEET BLOCKS - DESIGN EXCEFTION

DESIGN - TITLE SHEET - STATE MAP - STATE AND COUNTIES BORDER

DESIGN - TITLE SHEET - STATE MAP - COUNTY NAMES

DESIGN - TITLE SHEET - SHEET AND INDEX - RIGHT-OF-WAY PHASE

DESIGN - TITLE SHEET - SHEET AND INDEX - RESURFACING AND SAFETY

DESIGN - TITLE SHEET - SHEET AND INDEX - RESURFACING

DESIGN - TITLE SHEET - SHEET AND INDEX - PRELIMINARY PHASE

DESIGN - TITLE SHEET - SHEET AND INDEX - CONSTRUCTION PHASE

DESIGN - TITLE SHEET - REVISION TEXT - ROW

DESIGN - TITLE SHEET - REVISION TEXT - CONSTRUCTION

DESIGN - TITLE SHEET - PROJECT LENGTH - ROW UTILITIES ONLY

DESIGN - TITLE SHEET - PROJECT LENGTH - ROW

DESIGN - TITLE SHEET - PROJECT LENGTH - RESURFACING ONLY

DESIGN - TITLE SHEET - PROJECT LENGTH - RESURFACING (RIDING SURFACE)
DESIGN - TITLE SHEET - PROJECT LENGTH - RESURFACING (NON-RIDING SURFACE)
DESIGN - TITLE SHEET - PROJECT LENGTH - CONSTRUCTION #2

DESIGN - TITLE SHEET - PROJECT LENGTH - CONSTRUCTION #1

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - ROW UTILITIES ONLY

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - ROW

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - RESURFACING SAFETY

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - RESURFACING

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - PRELIMINARY

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - CONSTRUCTION #2

DESIGN - TITLE SHEET - PROJECT DESCRIPTION - CONSTRUCTION

DESIGN - TITLE SHEET - LOCATION MAP - ROW

DESIGN - TITLE SHEET - LOCATION MAP - PRELIMINARY

DESIGN - TITLE SHEET - LOCATION MAP - COUNTY MAP

DESIGN - TITLE SHEET - LOCATION MAP - CONSTRUCTION #2

DESIGN - TITLE SHEET - LOCATION MAP - CONSTRUCTION #1

DESIGN - SHEET - Plot Shape

DESIGN - SHEET - Linework

DESIGN - SHEET - Comer Text

DESIGN - SCRATCH - User 1

DESIGN - CENTERLINE - Proposed Text

@

-

H u LI |
NOROMOOANVNUCONAAARARAAUARREAROWREAD

LI |
-

| ] u
ArCABTIONUVUVORN D B®E

Before creating new Title Sheet file, the projects folder shall first be created.

The following steps will guide the user in creating the projects folder. This tutorial is an example only
and actual projects may be different.

1. Create Projects Folder

a. Open MicroStation, ensure Look in: is directed to C drive.

» Click on Create New Folder.
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M File Open - T

Look in: | ‘i OSDisk (C:)

-] @ 2=

DE®

: MName Date m,:,[l Create Mew Folder b\
_ * oracle 2112/2018 4:22 PM File fol
Hezezzee Perflogs 3/24/2018 511 AM  File fol
- plotwork 4/3/201810:18 AM File fol
Program Files 47372018 1010 AM File fol
Desktop Program Files (x86) 3/29/2018 2:04 PM File fol
. ProgramData 4/25/2018 2:28 PM File fal
m Python27 21272018503 PM  Filefol
Libraries temp 472472018 407 PM File fol
Users A/6/2018 10:00 AM  File fol
[! win3app 31572018 203 PM File fol
This PC Windows 4/26/2018 %44 AM  Filefol
4/26/2018 %:47 AM  File fol
: v
¥ :
Metwork
File name: | vl T User: | CADD
Files of type: MicroStation DGN Files (*.dgn) w Cancel Project: | Davidsan
(] Open as read-only Options Interface: | tdot
» Rename New folder to Projects and double click it to open.
M File Open - Ci\
Look in° |==__ 0SDisk (C) / V| er = NEmE
* MName Date modified Type ™
_ oracle 21272018 4:22 PM File fal
Quick access PerfLogs 3/24/2018 5:11AM  File fol
- plotwaork 4/3/201810:18 AM File fol
Program Files 4/3/201810:10 AM File fol
Desktop Program Files (x£6) 3/2%/2018 204 PM Filefol
. ProgramData 4/25/2018 2:28 PM File fol
™ Python27 2/12/2M8 503 PM File fol
Libraries temp 4/24/2018 4:07 PM File fol
Users 4/6/2018 10:00 AM File fol
[! win3dapp 3/15/2018 203 PM  Filefel
This PC Window 4/26/2018 %44 AM  File fol
4/26/2018 9:47 AM  File fol
i ¥ W
LA :
Metwork
File name: | - | | Cpen User: |CADD
Files of type: MicroStation DGN Files (*.dgn) w Cancel Project: | Davidson
(L] Open as read-only Options Interface: | tdot

a. Create subfolder in Projects folder directory.

» Click Create New Folder.
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H File Open - C\Projects)
P d

Look in: | Projects V| a T H g T:] -g [#]
* MName Date m.:.d| Create Mew Folder i
71972018 :54 AM  File folder

Quick access

Desktop
™
Libraries

.

This PC

é

Metwork < >

File name: ‘ v| Open User: |CADD

Files of type: MicroStation DGN Files (*.dgn) v Cancel Project: | Davidson
[ COpen as read-only Ciptions Interface: | tdot

» Rename New folder to Davidson and double click it to open.

# File Open - C\Projects\,
P il

Look in: | Projects / v‘ & & sl b T:I ﬁ
* Mame / a Date modified Type
7/19/2018 T:54 AM  File folder

Cuick access

Desktop

™
Libraries

-

This PC

Metwark <
File name: | vl Tir User: | CADD

Files of type: MicroStation DGN Files (*.dan) v Cancel Project: | Davidson
[1Open as read-only Options Interface: | tdot

b. Create another subfolder in Davidson folder directory.

» Click Create New Folder.
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M File Open - C\Projects\Davidson’,

Look: in: | Davidson V| @ _?' T:l ﬁ rfl
* Mame - Date mm:‘ Create Mew Folder i
4/26/2018 10:01 AM  File folder

Quick access T‘

Desktop
| |
Libraries

=

This PC

&> ;

Metwork

File name: | v| Open User: | CADD

Files of type: MicroStation DGN Files {* dgn) v Cancel Project: | Davidson
(] Open as read-only Options Interface: | tdot

» Rename New folder to SR252 and double click it to open.

M File Open - C\Projects\ Davidson',

Loak in: | Davidson / V| @ _? = V T;hl ﬁ
* Name / - Date moJ Create Mew FJu:u‘Ider i
4/26/2018 10:01 AM _ File folder

Cuick access

Desktop
™
Libraries

2

This PC

> }

Metwork

File name: | v‘ Open User: | CADD

Files of type: MicroStation DGN Files (* dgn) v Cancel Project: | Davidson
(] Open as read-only Options Interface: | tdot
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» Title Sheet DGN will be saved in the SR252 folder.

There are two options for creating a new Title Sheet with Preset Filters and the procedures for each
are as follow:

Option 1

1. Create Title Sheet DGN

a. In existing Davidson County SR252 project directory.

» Click on MicroStation New file.

M
Lok in: | | | SR252 v @ @F = Er F"'__’j E3
% MName Date modified T

Mo items rmatch your search.
Cuick access

Desktop

Libraries

File name: ‘ w Open User: |CADD

Files of type: MicroStation DGN Files (*.dgn) e Cancel Project: | Davidson

(] Open as read-only Optionz Interface:  tdot

b. In MicroStation New file window.

» Enter File name, set Save as type to Microstation DGN Files (*.dgn) and Click Browse for Seed.

Page | 10





ﬂ Mew - C\Projects\Davidson'5R232%

Savein: |

*

Quick access

Desktop
| |
Libraries

2

This PC

P

Metwork

» As you browse through DGN Seed file directory choose Title Sheet and click Open.

Look in: ‘ seed

*

Quick access

Desktop
|
Libraries

-

This PC

@

Metwork

x
SR252 v @ @ =t
Mame Date modified Type Size
Mo items match your search,
File name: |Trt|e Sheet] w Save |
Save as type: MicroStation DGM Files {*.dgn) w Cancel
Seed: |C:\Users\F‘ublic\MicrcStaticn Standards‘seedseed2d dgn | Browse I

M Select Seed File - ChUsers\Public\MicroStation Standards\seed', >
‘] @® @ SJc)
Mame Date modified Type Size &
M Index and Standard Drawings 7/30/2018 9:47 AM DGM File 176 KB
M ROW Notes Utility Notes Utility Owners 3/26/2018 1249 PM DGN File 155 KB
M seed2d T/30/2018 208 AM DGN File TIKB
M seedid 3/26/2018 12244 PM DGN File 26 KB
M seedxs 3/26/2018 12245 PM  DGN File 85KB
M Seedz 3/26/20183 1247 PM DGN File 82 KB
M Special Notes T/30/2018 11:05 AM  DGN File 147 KB
M standard Roadway Drawings T/30/201810:18 AM - DGN File 159 KB
M standard Structure Drawings 3/26/2018 1:00 PM DGM File 147 KB
A Standard Traffic Operations and Structure Dr...  7/30/2018 257 AM  DGN File 153 KB
M standard Traffic Operations Drawings £,/1/2018 9:25 AM DGM File 138 KB
M Survseed 3/26/2018 1:09 PM DGN File 112 KB
A Tabulated EPSC Quantities 3/26/2018 1:11 PM DGM File 202 KB
ﬂ Tabulated Traffic Control Cuantities 3/26/2012 1:13 PM DGM File 202 KB
L4 Title Sheet 7/30/2018 8:52 AM___DGN File 181 KE |
W
File name: Title Sheet V| I COpen I
Files of type: MicroStation DGN Files (*.dgn) ~ Cancel

» After selecting Title Sheet Seed DGN, the file can be saved by clicking Save.
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Save in: | SA252

Quick access

Desktop

Libraries

File name:
Save as type:

Seed:

» After clicking Save, file directory opens up allowing Title Sheet DGN file to be opened by

clicking Open.

v @3 @ 4 &
Mo iterns match your search,
|Trt|e Shest ~ | I Save
MicroStation DGM Files (*.dgn) v Cancel
|C:'-.Llsers'-.Public'-.MicmStaiiu:un Standardsseed\Title Sheet.dan | Browse

&L File Open - C:\Projects\Davidson\ SR2324

Lookin: | | | SR252 YerrmE Nam
: Mame - Date modified Type
ﬁ | M4 Title Sheet 7/31/2018 3:15PM  DGN File |
Quick access
Desktop
m
Likraries
This PC
MNetwork @
File name: | w ‘ I Open I
Files of type: MicroStation DGM Files (*.dgn) ~ Cancel
[ Open as read-only Options

Page | 12

2D -V3 DGN

User: | CADD

Project: | Davidson

Interface: |tdot






» Title Sheet DGN.

LEVELS LEVELS LEVELS LEVELS LEVELS LEVELS LEVELS LEVELS LEVELS
ALL PROJECTS PRELIMINARY RIGHT OF WAY CONSTRUCTION 1 CONSTRUCTION 2 RESURFACE RESURFACE & SAFETY ROW UTILITIES ONLY ~ AS NEEDED
30 410 411 412 412 413 414 411 440
32 420 420 421 422 423 or 424 or 425 423 or 424 or 425 426 441
61 430 431 432 433 435 436 434 449
7 450 450 450 450 455 or 456 455 or 456 EE] 451
0] 455 or 456 455 or 456 455 or 456 455 or 456 457 457 455 or 456 452
400 or 401 460 460 460 460 453
402 461 462 463 464 454
403 458
405 459
406

Level properties information for all phases of title sheet.

REBWRTIHE

ECT DF LIMITED SCOPE

BEGIN PROJECT NO.
ETA,

u s
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2. Select Title Sheet Preset Filters

a. TDOT Preliminary Title Sheet.

Page | 14

» In existing title sheet .dgn file, go to “Settings”, “Levels” and “Display”.

<

»In Level Display - View, Select Filters.

» Then click on “Sheet — TDOT Preliminary Title Sheet” to turn on filter.

Settings | Tools  Utilities Workspace Window T.0LOT.  Help
Tool Settings } \fq - ﬁ.] - @ =
<} AccuDraw cFault | I:—I1—_]| Ei'l View Display =
7 Color Books... . -
g Color Table... t-| AR ] R k= EE incne) ~ (A ~
| Datab r
i atabase M8 Title Sheet dan
Design File...
@) Display Styles... Name

Drawing Scale

Sheets - ROW Details
Sheets - ROW Litilities Only Title Shest
Sheets - TDOT Construction #2 Title Sheet

Levels b= Manager
& Locks b == Display Ctrl+E
, () Rendering L
=d  Snaps 3
[ View Attributes  Ctrl+B

Sheets - TOOT Construction Title Shest
| Sheets - TDOT Preliminary Title Shest
Sheets - TDOT ROW Title Sheet
Sheets - Traffic Contraol

Sheets - Traffic Cortral - References
Sheets - Litilties

Signalization - Existing Based
Signalization - Proposed Based
Survey - Al

Survey - Al but Points

Survey - All with Poirt Elevations
Snirvens - A with Prirt | neatore
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NOTICE: Informational texts and lines shall be turned off prior to printing/plotting and conversion to
PDF in Iplot Organizer.

Informational texts and lines are assigned to level name “DESIGN — SCRATCH — User 1".

3. Turn Off Levels

a. To Turn Off “DESIGN — SCRATCH — User 1” Level.

P In existing title sheet .dgn file, go to “Setting”, “Levels” and “Display”.

N |E

»In Level Display - View, Select Levels.

» Then click on “DESIGN — SCRATCH — User 1" to turn off level.





Settings | Toels  Utilities Workspace Window T.D.0OT. Help
Tool Settings } q - f:’] - @ o
=} Acculraw L.—Ill_ I:RJ View Display -

] Coler Books...
- Color Table... Fi _,:' (none) = m (A ~
| Databaze ]
L = '8 Tite Sheet dgn
Design File...
@) Display Styles... Name
Drawing Scale DESIGN - TITLE SHEET - PROJECT DESCRIPTION - CONSTRUCTION
Levels v Manager DESIGN - TITLE SHEET - LOCATION MAP - ROW
E e NI ey | DESIGN - TITLE SHEET - LOCATION MAP - PRELIMINARY
. SIS BRSEd | DESIGN - TITLE SHEET - LOCATION MAP - COUNTY MAP
y(J Rendering b DESIGN - TITLE SHEET - LOCATION MAP - CONSTRUCTION #2
4 Snaps b DESIGN - TITLE SHEET - LOCATION MAP - CONSTRUCTION #1
2| View Attributes  Ctrl+B DESIGN - SHEET - Plot Shape

DESIGN - SHEET - Linework

DESIGN - SHEET - Comer Text
DESIGN - SCRATCH - User 1
DESIGN - CENTERLINE - Proposed Text

PN

Default
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<%> For Index of Sheets placement, refer to step 3 in OPTION 2 on page 26.

m If a project requires UTILITY CHAPTER 86 ROW and/or TMP REQUIRED PRELIM, designer can turn
on/off either or both levels by following procedures in step 3 on page 15, but with levels DESIGN — TITLE
SHEET - TITLE SHEET BLOCKS — UTILITY CHAPTER 86 ROW and/or DESIGN — TITLE SHEET — TITLE
SHEET BLOCKS — TMP REQUIRED PRELIM.

O If a project requires EXCLUSION, designer can turn off NO EXCLUSIONS and turn on EXCLUSION
by following procedures in step 3 on page 15, but with either levels DESIGN — TITLE SHEET — TITLE
SHEET BLOCKS — NO EXCLUSIONS or DESIGN — TITLE SHEET - TITLE SHEET BLOCKS —
EXCLUSIONS.

{Z} If a project requires more than one Traffic Data Block, designer can turn that on by following the

same procedures as described in step 3 on page 15, but with levels DESIGN — TITLE SHEET — TITLE
SHEET BLOCKS — TRAFFIC DATA BLOCK #2, DESIGN — TITLE SHEET — TITLE SHEET BLOCKS —
TRAFFIC DATA BLOCK #3 or DESIGN — TITLE SHEET — TITLE SHEET BLOCKS — TRAFFIC DATA
BLOCK # 4 (RESURFACE AND SAFETY).

4. Change Title Sheet Scale

Default Title Sheet scale is 50:1

a. First determine sheet scale.
» In existing title sheet .dgn file, type “as=?" in Key — in window.

as="7 Eﬂv

» Then hit Enter key, in the bottom of the screen shows default scale.
* X5=50.0000.Y5=50.0000,Z5=1.0000

b. Change Title Sheet Scale

» Common title sheet scale is 5280’ or 1 mile.

» In existing title sheet .dgn file, select “Place Fence”.

» Place fence over the whole Title Sheet including informational texts.
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{ Plnce Fenee

[Fence Trpel [Block
Fence Mode: |Insde

LL PROJECTS RY WAY TRUCTION 1

3l]

» Select “Scale” =="Jand key — in 5280 for X & Y Scale and then Data Point to accept.

» Also select Fit View to bring Title Sheet into view.

File Edit Element Settings Tools Utilities Workspace Applications Window T.D.OT. Help

O - o~ - 1 —

:Iﬁ\"»_ g =2\ ﬁ_‘ H % © EI? Di/)“ AN 33 % Inm| 28 D}| @ v | |Defautt hd 0 vz 0~
Tasks o ¥

JTasks ~ | i
Civil Workflows —
‘q‘ Road Workflow |‘

""" il A e
}ﬁfu@ﬂ°

Il
.
')
.
g
.

B View 1, Default
R E

AR QK =R

§ Scale

: e Scale
280.000000
: | 5280.000000

Y Drawing HE
o [ About Blement Center
Pl N i
aQ N ¢ o~ T»h'/\-{/\"/ [] Copies 1 N
V< :'_, Use Fence:  [Inside b
-,
— —< \> 2/
_J o) >0 m
c B
- o2
ey
ﬁ ﬁF B% A5
R

1 8o 3% o 0% B
A A Ajj A‘}-jc CE A:F;(:

. Al 'mm Al
A a4 AL a2

» To confirm the Title Sheet scale has changed, type “as=?" in Key-in window and hit Enter.

as=7 *':_r: ﬁ
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» On bottom of screen shows scale has changed ¥5=5280.0000.Y5=5280.0000.75=5280 0000

5. Save Settings

a. Before existing out of MicroStation, be sure to save settings.
» In existing Title Sheet DGN file, go to Files and select Save Settings.

Edit Elernent Settings  Tools  Utilities Workspace Window T.D.0OT. Help
3 New..

Open...
Close

[ Save

| Save As..

|
Compress

I Save Settings I

ltern Browser
Project Explorer
References
Raster Manager
Point Clouds
Models

Publish i-model...
lmport

Export

CEBOME S a

OPTION 2

1. Create Title Sheet DGN

a. In existing Davidson County SR252 project directory.

» Start Microstation and select New file.
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Look in: \ 5R252

v 0% = m-

* MName

Cuick access

Desktop

™
Libraries

4

This PC

_
Metwork
File name:

Files of type:

Date modified

Mo items match your search,

‘ St

MicroStation DGM Files (*.dgn) w
] Open as read-only

b. In Microstation New file window.

Open
Cancel

Options

User: | CADD

Project: | Davidson

Interface:

tdot

» Enter File name, select MicroStation DGN Files (*.dgn) in Save as type and click Browse to
select Seed type.

M New - Ch\Projects\Davidson' SR232%

Savein: | | | SR252 v @ ¥ @ =
I Mame Date modified Type Size
Mo items match your search.
Quick access
Desktop
™
Libraries
This PC
Metwork
File name: |Trt|e Sheet] Save
Save as type: MicroStation DGM Files {*.dgn) e
Seed: |C:\Users\F‘ublic\MicrcStation Standards‘seedseed2d.dgn Browse

» As you browse through seed files directory choose seed2d for Seed and click Save.
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ﬁ Mew - ChlsershPublicMicroStation Standards'seed’, >

Savein: | seed V| (W s T F.'._’i [#]
* Mame Date modified Type Size 2
_ Local Programs Files T320811:27 AM File folder
Quick access w4 Bjank Sheet for 2nd Sheet Notes 3/26/201812:12PM DG File 106 KB
M Box Culvert Section 32620121214 PM DGN File 163 KB
- M Drop Off Notes Traffic Control 326/2018 1215 PM DGN File 137 KB
Desktop M EPSC Notes 3/26/201812:25PM DG File 154 KB
. M Estimated Roadway Bridge Quantities 3/26/2018 1227 PM DGM File 403 KB
™ ﬁ Estimated Roadway CQuantities 372672018 12:28 PM DGN File 20 KB
Libraries ﬁ General Motes 3/26/201812:30 PM DG File 165 KB
M Index and Standard Drawings T/30/2018 %47 AM DG File 176 KB
[._ M ROW Motes Utility Motes Utility Cwners 3/26/2018 12:4% PM__ DGM File 153 KB
Thispc | seed2d 7/30/2018 2:08 AM __ DGN File 79k8 |
M seedid 3/26/201812:44 PM DGM File 86 KB
@ M seedis 3/26/201812:45 PM DG File B5KB
Ne;cwork M seedz 3/26/201812:47 PM DGM File 22 KB
M Special Motes T/30/2018 11:05 AM  DGN File 147 KB
dl Chmmedars Dmadiiimne Mirmsisim o TSI IMAT AKA Mkl Cil- 150 WD W
File name: | - | I Save I
Save as type: MicroStation DGM Files (*.dgn) w~ Cancel
Seed: |C:\Llsers\F‘uinc\MicmStatinn Standards‘\seedseedZd dgn | Browse

» In existing MicroStation New file directory, enter file name and click Save.
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ﬁ Mew - Ch\Projects\Davidson'5R232%

Savein: | | | SR252 v @@ 5 &
E:l" Mame Date modified Type Size
Mo items match your search,
Quick access

Desktop

Libraries

Thiz PC

Metwork
File name: | o ‘ | Save
Save as type: MicroStation DGM Files {*.dgn) w Cancel
Seed: |C:'-.Llsers'-.Pul:uliu:'-.Miu:n:uStatiu:un Standards‘seed'seed2d dgn | | Browse |

» Immediately after clicking Save, File Open directory window opens up.

» Double click File name to open.

M File Open - Ch\Projectst Davidson\5R252%
Look in: | | | SR252 1 edrE Nam 2D - V8 DGN
Mame Date modified Type
ﬁ | #4 Title Sheet 4/26/2018 11:45 AM  DGN File |
Quick access
Desktop
Libraries
This PC
- . >
Metwork
File name: ‘Trtle Sheet V| I Open User: |CADD ~
Files of type: MicroStation DGN Files (. dgn) w Cancel Project: | Davidson i
[]0pen as read-orly Options Interface: | tdot w

Page | 22





» Title Sheet DGN file opens.

f"‘ C\Projects\Davidson\SR252\Title Sheet.dgn [2D - V8 DGN] - MicroStation V8i (SELECTseries 2) — O x

File Edit Element Settings Tools Utilities Workspace Applications Window T.D.0.T. Help

@ -smer-cenerui- [ [J o~ ZZ 0 - S 2~ @ o~ No- @B-D-1B-8-B-3-2- -8 -04R
Ml Bl L L AN D A8 e @2

Task:

“9 = X1 w view, Defauit E=R(EcH/T

ar N - - Il r ™
o [T "We-ax-A AR O BIE|HLE

13

I @ LY A
, ﬁ g..J'yf'@QP'ﬂi_'Q'
P

@ ¢ Roundabouts EERA

€ d¢ e
;:i]’ £ Civil Geometry -

* | A Data Acquisition v
TE, 7 Civil Workflows el
q‘p Print Preparation v
s .
ERE ¢ Drawing v
T—\ [d Drawing Composition el

L]
Z
4,
[

L3
R
2
o

Y

ran
= L3

) -\ v [d Defautviews | B [[7]2]3)4]5]8] 7|8l i X [-1e5 Y [ 2555

2. Place sheet cell

a. In existing Title Sheet file directory.

» Go to T.D.O.T and select Sheet Cells.
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H Ch\Projects\Davidson\ SR252\Title Sheet.dgn [2D - V8 DGN] - MicroStation V8i (SELECTseries 2)

File Edit Element Settings Tools Utilities Workspace Applications Window ﬂelp

@& - |suRvEv-centeRUI~| [ 0 ~ 52 0 ~| = 2 ~ @ o +| 4y ActiveAngle A2 -EH-OUR
Aerial Survey Tools

lh ar.:vgnﬁv@ﬁvﬂl‘_;_vﬁvg EA.1 qj ; D \lj .;X; :\:“] G Area Patterns 3

Tasks ¥ Centerlines 3
‘@ ® View 1, Default Croe Secti ,
5 _— . ross Sections
jg— |; e . | g ~ Jv"“( MERE ?’K?l@‘*} Curb Ramps
*
I ¥ @ 9 [A Curb Ramp Cells
X g--a.w.zﬂsﬁ vBE%, % ﬂ- X o LF "y X
oo ustom Line Styles
d’ Q< 8l Drainage (Plan) 3
@:ﬁ, 9 Roundabouts HE I Drainage (Profiles/Culv. Sections) 3
i Erosion Prevention Sediment Control 4
R 2L _
2k Iplot - Default Settings
@' L Civil Geometry L4 Lighting 3
M % Data Acquisition v Matural Stream Design
— Pavement Marking »
TE. (7 Civil Workflows il Permits & Forms
o Print Preparation v Plan Phase Stamps
X} T v Ela:: Plan Phase Stamps in Files
rofiles 3
[2 Drawing Composition el

Public Hearing Cells
Raster - Move by Datum Adjust

R.O.W, »
Sheet Cells
Sheet Titles _
: from center af deslgn plane.
Signalization »
H - User 1 (%
Signs 3

Survey Project WorkFlow Toolbox
Text Parameters by Active Scale
Text Styles Plus...

b. Select Title Sheet from Sheet Cells Tab.

Sheet Cells

Restart Cell Place

Plan -
Flan for Tabulate
Plan for Index anc
Plan w/Coor Mote
Flan/Profile
Profie

Cross Section
Culvert Section
Title Sheet

Box Culy, X Sechuj

Simple Place j| Sheet Title Cells | Place Morth Arrow Cancel

c. Set XY Scale to 5280 on Place Active Scale Tab.
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f} Place Active ...

Active Cell:
Active Angle:
X Scale:

TITLE
000000
5280.000000

d. Data Pointto accept and Fit View to bring Title Sheet DGN to view.

§ A

P

+ AN SRR

File Edit Element Settings Tools Utilties Workspace Applications Wi T.D.OT. Help

L@ P X A B IE R R

B-5-5-0-

2 - |8 o (4o~

@ Balelel WS AR HMO i Gf B ARBRDRBIIDLTD @ - |srver-cenmeau~| [0 -2 0 -
Tmi oS = View 1, Default

Tasks <

J Civil Workflows = %@

B-@%-|AY] 4@-1 0|26 H
%) road workflow i

7 E e Restart Cell Place
S Ty o
g; ) lan
-

3 |

33,4
E)
o A

Plan for Tabulate
Plan for Index anc

4 D “ A Plan w/Coor Note — | e = 1 1
ol = Plan/Profile
? profle
NS f‘]: N Cross Section oAy
d P= Culvert Section 3
! =
Box Culv. X Sectio, ™ |
0o

smplePlace = Sheet Tt Cels | place North Arrow | Cancel

@ PlaceActive.. — X

5 (A 3 ctive el S}
Active Angle: | 00°0000" -
X Scale: | 5280.000000 ‘é
¥ Scale: | 5280.000000 1y oA

1B 3% o (9 B
A h 5N CE e
A‘? A# I‘#

AL AL AL
A2a AL A2

%) sewp ProjectManager ¥
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Title Sheet DGN.

a -
EHD PROIECT WO

aTA. =+

. .

REGIN FROYECT M.
STA, »
' .

NOTICE: There is no embedded Index of Sheets.

To turn off inapplicable levels, refer to step 3 in Option 1 on page 15.

3. Index of Sheets Placement (This method applies to both OPTIONS 1 & 2).

a. Open up Microsoft word file PRELIMINARY INDEX through this directory

C:\Users\Public\Office Standards\TDOT 2nd Sheets.
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PRELIMINARY INDEX OF SHEETS

T T LE SHEE T . ottt e e e e e e e e e ataa e e e e e e eeeeasnnnns 1

TYPICAL SECTIONS ...oooiiiieeeeeeee ittt e e e e e e et e e e e e e e e eeassnnes 2, 2A1, 2A2
DE T AIL SHEET S .ot e e e e e e e e e e 2B, 2B1, 2B2
RIGHT-OF-WAY NOTES, UTILITY NOTES and UTILITY OWNERS ......... 3
RIGHT-OF-WAY ACQUISITION TABLE(S)and PROPERTY MAP(S) ....... 3A-3B
PRESENT LAY OUT(S) it iiiieiiiiiiiiiiiiee e e e eee e e e snn e e e s e eaeaessssaannnnnnnnns 4-10
RIGHT OF WAY DETAILS .. oot e e e e e e 4A - 10A
PROPOSED LAYOUT(S) ciieetiiiiuiiiiiiiieeeeeaeeeeesssssassssnssesssessaseasssssssssnnnnnnnns 4B - 10B
PROPOSED PROFILE(S) ceeevttvieiiiiiiiieeeeeeeeeeetesssassannieseessssaeassssssansnnnnnnnns 4C -10C
RAMP PROFILE(S) . eeeeeeeeeeieiie ettt e e et 11-12

(1) SIDE ROADS PROFILE(S) oo, 13-14
PRIVATE DRIVE, BUSINESS, AND FIELD ENTRANCE PROFILE(S)....... 15-18
DRAINAGE MAP(S) o ooiie et e e e e e e e e ettt e e e e e e e e e e e asasaanannnnnns 19-20
CULVERT SECTION(S) iiiiieieeeeeeeeeiiiiieeees s e e e s eeee s nnnnseeeeeaaeeasnnnes 21-22
ROADWAY CROSS SECTIONS ...ttt e e e e e e e 23 -83
SIDE ROAD CROSS SECTIONS .....oiiiiiccceeeeee ettt e e e anannes 84 - 94
Footnotes:

(1) Haul Road profiles follow Side Road profiles in the sheet numbering sequence.

b. Copy Index of Sheets.

» Open PRELIMINARY INDEX file and select it as blue highlight shown below.

» Then right mouse click and select copy.
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s com ]
&[5[A]

Paragraph...

Eullets

Mumbering

Additional Actions F

c. Paste Index of Sheets onto Title Sheets DGN.
» In existing Title Sheets DGN file, go to Edit and choose Paste Special.
» Under Paste Special dialog, Choose Embedded Microsoft Word Document and then

click Paste.
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Data Type

Picture of Microsoft Word Document
|Em|:ueu:||:|eu:| Microsoft Waord Document |
Linked Microsaft Word Document

Rich Text to Design File

Text To Design File

» Make sure Embedded Method is set to Corners, and then snaps at one corner%to another.

- Microsoft Word Document
Paste as: | Embedded -
Method: | By Comers -
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» Embedded PRELIMINARY INDEX.

RIGHT-OF4vAY NOTES, UTILITY NOTES and UTILITY OWMNERS........
RIGHT-OFWAY ACQUISITION TABLE(Syand PROPERTY MAP({S)........
PRESEMNT LAYDUT (S oo e e e e e -
RIGHT OF WAY DETAILS L e -
PROPOSED LAY OUTESE e e e -
PROPOSED PROFILECS) e e i e e -
RANMP PROFILELS b, o e e e e
1) SIDE ROADS PROFILEDS ). oo oo oo e e i e
PRMNWATE DRIVE, BUSINESS, AND FIELD ENTRANCE PROFILE(S).......
DRAIMAGE MAP IS o
CULVERT SECTIONIS I .o e e e e e
ROADWAY CROSS SECTIONS
SIDE ROAD CROSS SECTIONS e &4 -54

B85 555555551

F oomotes:

55555555

(1) Haul Road profiles follow Side Road profilesin the sheet numbering sequence.
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» Title Sheet DGN with embedded PRELIMINARY INDEX.

EnD FROJECT WO. REEASFIGE 1

HEQIN PRGJECT MO,
Sa
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Title Sheet DGN with the Preliminary Title Sheet level filter turned on.

» To turn on Title Sheet preset filters, refer to step 2 in OPTION 1 on page 14.

PRELIMINAR?Y

__ FRELIMINARY

" 77 PRELIMINARY

RIDGE LENGTH
LENGTH
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Title Sheet DGN with informational texts and lines level turned off.

» To turn off level, refer to step 3 in OPTION 1 on page 15.

FRELIMINARY

__ PRELIMINARY

T T PRELIMINARY

Page | 33





