Earthwork Exercise

Earthwork Exercise

1. Open the Microstation file t:\de-proj\cole\J5U0441G\data\XS_EARTHWORK_Run#1.dgn

2. In the project J5P0441G.prj, select the working alignment Run#1.

MoDOT run to Run#1, and enter the run.

3. Select the Proposed Cross Sections button from the Project Manager dialog. Copy the

4. Setup the Shape Clusters as follows.

Criteria for Shape Cluster

shape cluster baseline = RTE179

shape cluster profile = RTE179PR

shape cluster tie = 0.000

side slope LTRT
include t:\gpk_std\criteria\setup.x
include t:\gpk_std\criteria\pvmt_layers.x
include t:\gpk_std\criteria\shldr_a2_a.x

include t:\gpk_std\criteria\sideslope_rock_transition.x

"NAME OF PLAN FILE"
"NAME OF CROSS-SECTION FILE"
"NAME OF SHAPE/PATTERN FILE"
"NAME OF BASELINE"

"ROCK FILL BASE THICKNESS (M OR FT)"

"FILL SLOPE 2 (1:X OR X:1)"

"FILL SLOPE 2 PROFILE LEFT"
"FILL SLOPE 2 PROFILE RIGHT"
"FILL SLOPE 1 WIDTH (M OF FT)"

"PAVEMENT LAYER 1 THICKNESS (MM OR IN)"

"SHOULDER LAYER 1 THICKNESS (MM OR IN)"
"SHOULDER LAYER 2 THICKNESS (MM OR IN)"
"SHOULDER LAYER 3 THICKNESS (MM OR IN)"

5. In the Define Variables set the following values for the given variables:

RTE179_PLAN.dgn
XS_EARTHWORK_RUN#1.dgn
RTEL179 pattern_shape.dgn
RTE179

10.75

2

10.75

0.00

0.00

3

FILLSLOPE

FILLSLOPE

20

6. Process the cross sections.

run.

7. From Project Manager select Earthwork. Copy the MoDOT run to RUN#1 & enter the
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Earthwork Exercise

8. Inthe XS DGN File section adjust the tolerance to 0.10000

9. Inthe Soil Types section of the dialog, create the following classifications and soil types

with the given parameters:

Search Criteria Excavation Multi-Factor

Class Soil Type
Existing Ground ClassA
Proposed Undercut Rockbase
Proposed Finish Grade ClassA

Level =57 0.87000
Color=90
Level = 46 0.87000
Color=71
Level = 18,20, 24, 33 0.87000

Color =0, 4, 35,60-63

10. Change the Output Format to:

Excavation
Fill

11. In the Add/Subtract Volume section of the dialog, add the following Add VVolumes:

#& Earthwork - ru x|
Filez
5 OGN File ¥ Process &dd/Subtract Volumes
Eiﬂ_ g_':-lpes Clazs Soil Type Statiorn Wolume
Outout Fommat Fil Classh 7500 9513
ladaSub Vol Fill clazsh, 21+00 E488
Centroid Adj
Skip Areas
Sheet Quant,
Soil Type  classd I Add
Station [ 81+00 Delete |
E' Operation _Fill I Yolume | 6458 tadify |
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Earthwork Exercise

12. In the Skip Area section of the dialog, skip the following section:

x|

Eiles

=5 DGM File ¥ Process Skip Areas

Soil Types Begin Sta End S5ta

B Shapes
Output Farmat 79+00.000F 1 21+00.000R 1

&dd5ub Vol
Centroid Adj

Sheet Quant.

Begin Station I FE+00.000R -
End Station | S1+00000R -

Delete | Modiy

13. Process the earthwork.

Set the Log File setting to Log File and name the log file Earthwork Run #1.log

14. Earthwork log file reports shortage of 48,929 cu yards of material

At this point you would go in and tweak your chain and more likely the profile until you get a
closer earthwork balance. But for this exercise we’re going to continue on.

15. Save the MicroStation file XS_Earthwork_Run#1.dgn

The Soil Survey Report has just Arrived.

16. Next do a Save As and save the drawing as XS_Earthwork_Run#2.dgn

Do a MicroStation Edit > Select All and then select the Delete icon.

17. In Microsoft Excel, open the file Borehole_Location.xls. Save this file as a CSV (comma
delimited) file. Rename Borehole_Location.csv to Borehole_Location.brh.

18. In Microsoft Excel, open the file Borehole_Material.xls. Save this file as a CSV (comma
delimited) file. Rename Borehole_Material.csv to Borehole_Material.mtl.
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Earthwork Exercise

19. Choose the Geotechnical Tools from the menu or from the Geopak Road toolbox. ﬂ

20. Create a new Geotechnical Data File by choosing File>>New. Name the file Rte179.gtd

Job 441
Ground Tin 179 Existing Ground.TIN
Toggle on Override user provided elevation using tin file.

21. Import the borehole location file boring_location.brh by going to
File>>Import>>CSV>>Borehole.

22. Import the borehole material file boring_material.mtl by going to
File>>Import>>CSV>>Material.

23. Verify the material alignment, and adjust if necessary.

24. Create the material tin models as shown.

b aterial Mame Tin M ame Boundary | Yoid | Tin Type

M b atenal

TinTvpe Material Tin | _Modify |

Apply |

25. Open the Microstation file t:\de-proj\cole\J5U0441G\data\Rte179_Pattern_Shape.dgn

26. Select the DTM Tools Icon from the GeoPak Road Tools. Copy the MoDOT run
to Rtel79, and enter the run. ﬁ?

27. From the DTM Tools select Edit Triangles.
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Earthwork Exercise

28. In the Edit Triangle Display Settings Dialog set the following items:

Triangle Color = 4 (Green)
Hull Color = 2 (Red)

Display Sett

Tin File [Fock.tin e | o 1 v

¥ Dizplay Triangles _I - | - |
[T Dizplay Contours

Color  “weight Style
Minor Interval [ 5.00 . | ]
b ajor Interval |25.EIEI _I "l 'l

¥ Display Hul | | -| |
[ Display Break Lines _I -] |
[T Display Extd. Contours . - | |
[ Display Voids _I - | -]
[ Dizplay lelands . - | -]
[T Display Flow Amows _I -] |

Flows &rrow Size IE.EEI QK. I Cancel |

29. Use the Delete Line option to Clean up the Rock.tin by removing bogus triangle legs:

# Tin Edit Tool x|

Preferences

Add Wertex
Delete Vertes

b ovee Werten =
M ove Werter 2
Palygon Move £
[Delete Line
Swap Line

|nzert Break, Line
Inzert Drape Line
Delete Triangle

Tin Update ———— Delete Line
Urdo To Last Save |

Id Line
Save I _I
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Earthwork Exercise

30. Open the MicroStation file t:\de-proj\cole\J5U0441G\data\XS_EARTHWORK_Run#2.dgn

31. Select the Working Alignment button from the Project Manager dialog. Copy the Run#1
run to Run#2, and enter the run..

32. In the Run#2 working alignment, under the Cross Section View, change the XS DGN file
to XS_EARTHWORK_Run#2.

Close the working alignment definition box.

33. Select the Existing Ground Cross Sections button from the Project Manager dialog.
Copy the MoDOT run to Rock, and enter the run.

34. Set up the Draw Cross Section Dialog as Follows:

# Draw Crc x|| FEIer x|
File Edit Update Options File Edit Update Options
Job Mumber: [441 [+]  Chairc [RTET7S  [=] Job Mumber: |44'I :l Chair: IHTE'I?S :l Drany |
X5 Cells I Surfaces ] #5 Cells I Su CESI
~ Pattern Type Mame Dizplay Settings M ethod
By Station v| TIN  Rock.tin L:58 25:2 Triangles

Begin Statior: I £2+00.000
Erd Station: | 72+00.000
Even vI : |1DD.DDDD

Left Dffset: | 3000000

Right Offzet: I 300.0000

KL O

— Details

TIM File: [FRock.tin

Method: _Triangles ¥ I

— Display Settings

By Level Symbology ¥ | Lv 55 [EeEel

Feature:

=
Type:  Line hd I

" Filter Tolerances

~ Scale Spacing
Harizontal: | 1.000000

Wertical: | 1.000000

Haorizontal: I 0.3000
W arniarce: I 0.1000

R — — - |

Harizontal: | 1000.000
Wertical: | HO0.0000

Mumber of %5 by Column: |4D

~ Text Settings
I Elevation

Rock.tin symbology = Level=58, Color=8, Weight=2, Style=2

Add the Rock Surface to the following section ranges

Begin Station End Station
62+00 72+00 ©) {Dielite Al Evisting E lements and Fedrams
03400 oo T
103+00 109+00
116+00 133+00 Cancel |
141+00 142+71.63
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35.

Use the MicroStation SmartMatch to match the subsurface layer (Rock) symbologies, and
draw the subsurface layers to the end of the cross sections.

36.

Select the Proposed Cross Sections button from the Project Manager dialog. Copy the
MoDOT run to Subsurf, and enter the run.

37.

Under the Shapes section, Toggle off “Use Working Alignment Definition”, and set the
mode to “Shapeless.”

38. Setup the Shape Clusters as follows: Chain Tie/PGL _ Profile
RTE179 0000000  RTE179PR Typical |
side slope LT Thick
include d:\Criteria\subsurf_layers.x #I
Chain [RTET? _Tie | [0.0000C Piof [RTET7: _Select |
bdd | Modiy | Delete | Up | Down |
39. In the Define Variables set the following values for the given variables:
"DIST. BELOW EX. GRN TO DRAW SUBSURFACE (M OR FT)" 100
"NAME OF CROSS-SECTION FILE" XS_Earthwork_Run#2.dgn
"PLOT TOP OF ROCK LAYER (Y OR N)" Y
"PLOT BOTTOM OF ROCK LAYER (Y OR N)" N

40.

Process the cross sections. Once sections are processed, close down the Proposed XS
dialog. Then process the following commands:

Select Edit > Select All
Select Edit > Lock
Select Edit > Select None
Select File > Save

41.

Open the MicroStation file t:\de-proj\cole\J5U0441G\data\XS_Earthwork_Run#X.dgn
Save the MicroStation file t:\de-proj\cole\J5U0441G\data\XS_Earthwork_ Run#2.dgn

42.

Select the Proposed Cross Sections button from the Project Manager dialog. Copy the
Run#1 run to Run#2, and enter the run.
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Earthwork Exercise

43. In the Define Variables set the following values for the given variables:

"NAME OF CROSS-SECTION FILE" XS_Earthwork_Run#2.dgn
"BENCH WIDTH" 15
"ROCK WALL HEIGHT (M OR FT)" 30

Process the cross sections.

44. From Project Manager select Earthwork. Copy the Run#1 run to RUN#2 & enter the run.

45. In the Soil Types section of the dialog, create/modify the following classifications and soil
types with the given parameters:

Class Soil Type Search Criteria Excavation Multi-Factor
Existing Ground ClassC Level =57 1.20000
Color =90
Proposed Undercut ClassC Level = 46 1.20000
Color=71
Existing Suitable Material ClassA Level =58 0.87000
Color =8
Proposed Finish Grade ClassA Level = 18,20, 24, 33 0.87000

Color =0, 4, 22,35,60-63

Save Setting and then Process Earthwork Run

46. Earthwork log file reports shortage of 49,602 cu yds of material.

Using the Vertical Alignment Generator, modify the profile Fillslope with the following
parameters:

Station Elevation (Slope value)
61+00.00 3:1
86+00.00 3:1
87+00.00 2:1
143+00.00 2:1

47. Do a MicroStation Edit > Select All and then select the Delete icon. Then select Save.

48. Select the Proposed Cross Sections button from the Project Manager dialog. Select
Run#2, and reprocess the cross sections run.
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Earthwork Exercise

49. Select the Earthwork button from the Project Manager dialog. Select Run#2, and
reprocess the Earthwork run

Set the Log File setting to Log File and name the log file Earthwork Run #2.log

50. Save the MicroStation file XS_Earthwork_Run#2.dgn

51. Next do a Save As and save the drawing as XS_Earthwork_Run#3.dgn

52. Do a MicroStation Edit > Select All and then select the Delete icon. Then select Save.

The Bridge Memorandum has just Arrived.

53. Select the Working Alignment button from the Project Manager dialog. Copy the Run#2
run to Run#3, and enter the run..

54. In the Run#3 working alignment, under the Pattern Section, change the Color to 2.
Also under the Cross Section View, change the XS DGN file to XS EARTHWORK_Run#3.

Close the working alignment definition box.

55. Open the file t:\de-proj\j5p0441G\data\Rte179 Pattern_Shape.dgn.

56. Select the Draw Pattern button from the Project Manager dialog. Copy the MoDOT run
to Run#3, and enter the run.

57. Create pattern lines for the alignment (at Bridge Exception Location).

Job: 441

Chain: Rtel79

Beginning Ending
Offset LT: 300 Offset LT: 300
Station: 74+34.76 Station: 81+02.94
Offset RT: 300 Offset RT: 300

Once (Each)
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Earthwork Exercise

58. Open the file t:\de-proj\j5p0441G\data\ XS_Earthwork_Run#3.

Enter the Rock run.

59. Select the Existing Ground Cross Sections button from the Project Manager dialog.

60. Set up the Draw Cross Section Dialog as Follows:

x| x|
File Edit Update Options File Edit Update Options
Job Murnber: [441 [=] Chain: [RTET?S =] Draw | Job Murber: [441 [=] Chain: [RTET?S =] Draw |
XS Cells | Sufsces | X5 Cells | Sur
~ Pattern Type Mame Digplay Settings Method
Bu Station vI TIM 179 Existing Gr LE7 C:A0W,35:2 Triangles ]
Beqin Station: IW
End Station: IW X
" Inorement ¥ |- [100.0000
Left Offset: | 300.0000 ~ Details
Right Offset: [ 3000000 TIM File: [179 Existing Ground. TIN | ==
Method:  Triangles ™ Type:  Line vI
~Scale Spacing — Display Settinge ———— [~ Filter Tolerances
Harizantal: | 1.000000 Harizantal: | 1000.000 By Level Symbalog vI Lv 57 - ’V Harizentat [0.3000 |
Wertical: | 1.000000 Wertical | 500.0000 Feclun= I—B [T — Iw
Murnber of =5 by Colum: IélD—
~ Text Settings :
" Elevation L1 n W Void -

Begin Station
74+34.76
81+02.94

End Station
74+434.76
81+02.94

179Existing Ground.tin sybology =» Level=57, Color=90, Weight=3, Style=2

Add the Existing Ground Surface to the following section ranges

) iDelete All Evisting Elements and Fedraw

) Delete Mon Modified Elemetts Only and Fiedraw
@ Draw On Top of Existing Elements

Cancel |

Subsurf run.
Modify the following Variable:

"NAME OF CROSS-SECTION FILE"

61. Select the Proposed Cross Sections button from the Project Manager dialog. Enter the

XS_Earthwork_Run#3.dgn

62. Process the cross sections.

Rev. 5-24-04
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Earthwork Exercise

63. In the Run#3 working alignment, under the Pattern Section, change the Color to 0 and 2.

Close the working alignment definition box.

64. Select the Proposed Cross Sections button from the Project Manager dialog. Copy the
Run#2 run to Run#3, and enter the run.

65. In the Define Variables set the following values for the given variables:

"NAME OF CROSS-SECTION FILE" XS_Earthwork_Run#3.dgn

66. Process the cross sections.

67. From Project Manager select Earthwork. Copy the Run#2 run to Run#3 & enter the run.

68. In the Add/Subtract VVolume section of the dialog, modify the following Add VVolumes:
£ Earthwork - Run#3 x|
Filez
=5 OGN File V' Frocess add/Subbiact Wolumes
Eiﬂ_ g_':-lpes Clazs Soil Type Statiorn Wolume
Outout Fommat Fil Classh 743476 7798
Ad0750ub Yol Fill Clazsd, 81+02.94 E518
Centroid Adj
Skip Areas
Sheet Quant.
Soil Type  Clazs I
Station | Delete |
E'' Operation _Fill I Yolume | tadify |
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Earthwork Exercise

69. In the Skip Area section of the dialog, skip the following section:

Eiles

#5 DGEN File
Soil Types
Ew Shapes
Qutput Format
AddsSub Vol
Centroid Adj
Skip Areas

Sheet Quant.

¥ Process Skip Areas
End 5ta

Begin Sta

434 FRORA

Begin Station I FA+34 760 R -
End Station | 91+02940R -

sdd |

214025940 R 1

Delete I

ASCI|I file:

Col.
1

OO CTOITOT PR, WWWN R

Decimal Places:
Total Quantity Length

Soil Type

ClassA
ClassA
ClassA
ClassA
ClassA
ClassA
ClassA
ClassA
ClassC
ClassC
ClassC
ClassC
ClassC
ClassC

Earth.txt

0
15

EW Operation
Common Exec

Subgrade Exec
Subsoil Exec
Fill

Common Exec
Subgrade Exec
Subsoil Exec
Fill

Common Exec
Subgrade Exec
Subsoil Exec
Common Exec
Subgrade Exec
Subsoil Exec

70. In the Sheet Quant. Section, toggle on the Write Sheet Quantities File.

Quantity Type

Endarea
Endarea
Endarea
Endarea
Unadjusted Volumes
Unadjusted Volumes
Unadjusted Volumes
Unadjusted Volumes
Endarea
Endarea
Endarea
Unadjusted Volumes
Unadjusted Volumes
Unadjusted Volumes

++++++++++++++|Ii

71. Process the earthwork.

Rev. 5-24-04
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72. Earthwork output Dialog reports surplus of 13,675 cu yds of material.

Using the Vertical Alignment Generator, modify the profile Fillslope with the following
parameters:

Station Elevation (Slope value)
61+00.00 3:1

112+00.00 3:1

114+00.00 2:1

143+00.00 2:1

73. Select Edit > Select By Attributes and select all levels except for 57-61 and 63 and then
select the Delete icon. Then select Save.

x

Toolz Settingz

- Levels
1]2|3/4]5]6[7]8]
9 [10[11]12[13]14]15]16]
17]18[19[20[21 22|23/ 24|
26 26| 27| 28/ 29| 30|31 32|
33|34/ 35| 36 37|38| 39 40|
41|42|43)44] 45/ 46[ 47| 48]
49/50/51/52|53|54|5556|

57 58 59 60 61 [ 63

=

m
h=]

— - e
| Clear I Lire String
—

- Symbology — Mode
[T Calar: 30 Incluzive -
[ ostle: 12 | —————- - Selection ¥

[T wieight | = ¥ On i

Execute | FProperties | Tagz |

74. Select the Proposed Cross Sections button from the Project Manager dialog. Select
Run#3, and reprocess the cross sections run.

75. Select the Earthwork button from the Project Manager dialog. Select Run#3, and
reprocess the Earthwork run

Set the Log File setting to Log File and name the log file Earthwork Run #3.log

Rev. 5-24-04 Missouri Department of Transportation
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76. Save the MicroStation file XS_Earthwork_Run#3.dgn

77. Open D&C Manager, and use the Earthwork Text File Labels 3PC Tool to set up the
cross section sheet labels as shown below.

g E arthwork Text Labels

Earthwork Test File | earth. et Files |
Earthwark Test File to be Created | aarth-labels. tat Files |

Warning: Prefikes and Suffies cannot contain a space.

Column1 Prefix [C=  Suffix [_5F

Column 2 Prefix [F=  Suffix [_5F

Column 3 Prefix [C=  Suffix [_Cr

Column 4 Prefis [F=  Suffix [_Cr -
Column 5 Prefis [C=  Suffix [_5F

Cobmn 6 Prefis [C= Suffie =)
Column 7 Prefis [ Suffix [ -
Column 8 Prefis [ Suffis [

Column 9 Prefic [ Suffix [

H

78. Open the Earthworks tool. E
Open the MicroStation file T:\de-proj\Cole\J5U0441G\data\Rte179 Mass_Diagram.dgn

Load the file T:\de-proj\Cole\J5U0441G\data\Earthwork.Run #3.log

X

m@ﬁil

Exit

Rev. 5-24-04 Missouri Department of Transportation
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79. Draw the mass diagram with the following settings. Set the DP X and DP Y by using the
DP button.

#& GEOPAK Earthwork Volumes
raw x|

File
LUzer

| ‘Hewview Earthwork: V| Mass Diagiam

¥ Horizontal Asiz Labels

¥ “ertical Az Labels

[V Balance Paint Labels

¥ “olume Summaries Between Ealance Points

Diraw M azs Diagram

Farce Balance T able

tulti Factar T able

Calculate Yolumes [T Gap for Skation E quation

Calzulate Overhaul — Earthwork Parameters

Beainning Station  61+834.370
Ending Station  142+71.530
Mawzirmurn Ordinate 147340
Minirurn Ordinate -18432

Add Subtract Y olume

Beginning Station | 51+34.370
Ending Station |142+71.630

Harizontal seale [ 100
Werticallol] zcale | a000

DP Station | 61+34.37
DP Yalurme |0

== | DP % [1659544.121667
— DPY [1004754 560667
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80. Calculate the amount of overhaul using the following settings. Use the same DP as used
for the mass diagram.

& Calculate x|

Uszer

¥ Eree Haul Lines
¥ Shade Overhaul Areas

Free Haul Distance | 2000

Beginning Station | E1+84.370
Ending Station | 142+71.630

Horizontal zcale | 100
Yerticallol] scale | A000

DP Station | 51+34.37
DP Yalume |0
El DP ¢ | 1653544121667
DPY | 1004794, 560667

Wwazte & Borrow |

81. Force a balance point at station 142+71.63.

x|

File

Method  Add/Subtract Vol |

Balance Stationz
142+71.63

[142+71.63

Delete |

Rev. 5-24-04 Missouri Department of Transportation
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82. Calculate the volumes with the new balance point.
Name the output file Earthwork Run #3 Modified.log.

x|

Izing Multi Factor T able

IJzing Faorze Balance T able

Begin Station | 61+34.370
End Station | 142+71.630

¥ Output File

| Eartbwacrk Fun #3 Modified log Files |
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Old MoDOT Method
( Height ) ( Width — Freehaul )

( 185.350.417 Cu Yds ) ( 3.985.2392 ft+ - 2000 ft ) = 367.964.899.70 Cu Yd Feet
= 3,642.580.68 Cu Yd STta.

= 69,090.32 Cu Yd Miles (Yard Miles)

3,965.2392 feet

o =
S -
T -
R
o = i
— (1] LS
8 - o e 4
o = Lt DL
o — O I
- > YL
"z o [ AT Height / 2
- D S S
s = 3 W
%) S 7 A
- - T L5 2000 f+
o - . LT
- O P
= M L
> = O /[ 5
- vﬂfﬂ;:ﬂﬂ3 n

Horizontal Scale =1 Station/100'

GeoPak/Curve Method

Area of Haul Shape = 4,071,376.53 Cu Yd Sta./2
Area of Haul Shape = 2,857,884.390 Cu Yd Sta./2

©,929.261.43 Cu Yd Sta./Z
3+:464,630. 72 Cu Yd Sta.
= 65,618.00 Cu Yd Miles (Yard-Miles)

Total Area of Haul Shape

Total Area of Haul Shape

The scale is accounted for in the scenario abave. (H =100, V=5000). The
vertical scale is 5000 CY/100'. The horizontal scale is 1STA/100' . To
get CY STA, you need fo multiply the vertical and horizontal ratios.

(5000 CY/10Q") * (1 STA/100") = 5000 CY-STA/10000 SF = 1 CY-STA/2 SF

In the drawing aboves. the curve method divides the computed area by 2.
This would fTake inftfo account The scale factor. [T the mass diagram was
plotted at a vertical scale of 10000 instead, fthe user would end up with a
vertical — horizonftal ratio of 1 CY-STA/T SF
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	"NAME OF PLAN FILE"      RTE179_PLAN.dgn
	"SHOULDER LAYER 1 THICKNESS (MM OR IN)"  10.75
	"SHOULDER LAYER 2 THICKNESS (MM OR IN)"  0.00
	"SHOULDER LAYER 3 THICKNESS (MM OR IN)"  0.00
	"FILL SLOPE 2 (1:X OR X:1)"     3
	"FILL SLOPE 2 PROFILE LEFT"    FILLSLOPE
	"FILL SLOPE 2 PROFILE RIGHT"    FILLSLOPE
	"FILL SLOPE 1 WIDTH (M OF FT)"    20
	Color = 90

	Color = 0, 4, 35,60-63
	Job  441
	Rock.tin symbology ( Level=58, Color=8, Weight=2, Style=2
	"DIST. BELOW EX. GRN TO DRAW SUBSURFACE (M OR FT)"  100



	"ROCK WALL HEIGHT (M OR FT)"     30
	Color = 90

	Color = 0, 4, 22,35,60-63
	Save Setting and then Process Earthwork Run


