Box Culvert (End Area Method)

1) Create Project Folder and default MicroStation Files.

x
Jaob Mumber I.JEIF'EIEF"S Browse. . I
v fppend Job Murmber

Path: | k- de-projButlert, Browse. .. I
District _10 > | iCounty _Butler |
[T Add Userids to Existing Job Urits _Imperial "I

IISERIDS Sheetz:
AltRun sl Title sl
atking = Typical Sect
boenip 2B —
bryanr Plan
chickl Profile
ClzUser RO
fizchb 3 [ tiliky 3
[T Custom Coordinates
# COORDIMATE |
Y COORDIMNATE |
] CAMCEL

2) Open T:\de-proj\Butler\JOP0573\data\plan_JOP0573.dgn

3) Create JOP0573 Project in GeoPak by selecting the following:
Applications > GeoPak Survey > Project Manager
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Box Culvert (End Area Method)

x

Projects JURete ool

k:de-projtButlerh OPOS T34 project,
Filter: 1% pr| ype  Froject
Frojects: Directones:
] sl
[projdbs]
[-a:] —
[-co]
[-d:]
[-e:] B
Job Humber:
Dezcription:

Ok | Canicel |

4) In Project Manager set the path to T:\de-proj\Butler\JOP0573\project

\ 5) Go to the project pull down in the upper left corner and select “New”

6) Fill out the “Create New Project” dialog the same as below.

Froject Descrphion:

Froject Mame: |JOPDST3
Wiorking Directon |t:‘-.de-pru:ui'\butler"aiEIpEIE?S'\data Select... |

Job Mumber: IEIEI1 Select | EF— |

001 = Surveyar's GPE.Alob Murnber

Cancel |

x|
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Box Culvert (End Area Method)

7) Click on “Preferences” and set as below:

x|
Diztance Decimal 9312 - Direction Bearing ™
iAngle Sec. Decimal 999 * | Coordinate =Y i
Station Decimal  9+33(9].12 hl Unit _Englsh ™
Station Formnat — 12+34 b
“Whorking Directory |t:"-.l:Ie-|:|r|:|i'x|:uutIer\iDpDE?E'\data Select... |
Feature Preferences... |
COGOD Preferences... |
Superelevation Preferences. . | GEQPAK 2000 Yl
Plan & Profile Sheets Compatibility Clazzic ‘"’I
(1] | Cancel |
[T Show this dialog at GEOP&AE startup.

8) Click on Feature Preferences and make sure “Apply Best Match Feature” is checked

on.

EFeaturE Prefere

x|

Yizualization & Mapping Parameters

SkD File : | t:apk_stdhsurveyhmodot, zrmd iSelect.

Edit SMD... |

¥ Apply Best Match Featue Plat Scale I 1000000

k. | Cancel |

9) Select Yes to create Job 001

niak found.

Q t:de-projbutlers0p057 34datahjob007 . gpk.

Create Job 007 in directon

Y

-

Yes Mo |
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Box Culvert (End Area Method)

10) For the Project User select “ClsUser” and hit “OK”.

Project Users: j0p0573.pr]

zers
Project Uzers:
Uszer Info
Full M ame:
Clazz Uzer
0OF Code:
U

D escription;

ok LCancel |

11) Select “Survey”

x

12) Do a “Run > Copy > Run” and select the “Survey” Run. Call the new run
A56492 Ex (See Below).

Bun

Mame Time
11/19/2004 10:55:42

PhaotoCOR 044071993 09:230:49
Photal ST 03/18/19338 03.07:46
Survey 08/13/1998 02:27.46

Dezcription

45452 Ewisting Ground. Fec

Cancel |
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Box Culvert (End Area Method)

13) Select the A5492_EX run and select “OK” Ignore Dialog box below

0 WARMIMNG: Unable to open the file.. ®rec

14) Copy the 2 Rec files from the Survey data folder

15) Setup the “Data Source” Dialog same as below:

NedPdEd Oms

D ata Source

Mapping Option

x
Linking Code I
Data Source _ASCIHrZ ~|
File |£45492 Existing Ground Rec Filz I Upgrade vI
Coattents of File Celimiter . vI Comment Delimiter_/ vI

¥ Auto Import
After Processing

] 04980 7H03.7 80, 39 34,150
18001, 3115692518810, 367R03.9754150, 39182748150
15002, 9115966.4222740, 367504.1287350,  395.7542354,721-B5
18003, 811552 5400030, 3E747A.2302220, 392 47R1285.150

15000 F11969.390498  3ETEOL749818 3917976434 1D _Fieset |
PHum | x | ¥ | = v| LCodePCode ¥| Mest>» |
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Box Culvert (End Area Method)

16) Set the “Mapping Option” Dialog same as below and save the run.

x|
—~ DEFAULT B » T
Dz dEjuEa © my
Data 5 .
p—— DGN File [25492-E sisting-Ground. dan File |

b apping O pticon

SEED File | topo_JOP0573.dgn

Points
_ ¥ Mame / Mumber [T Elevation
I Draw Mapping [T Dezcrp Label [T Comment

Foint Label Re-Mapping: Redraw according to SkD v|

Curve Geometry : P-C-F treated az Line Stiing "l
17) Select “Process Survey”

Process

Survey

— b apping | _l_

18) Ignore “Alert” dialog by selecting “OK”

Chain M ame from PCode field wi Upgrade.
® Linear Code from LCode Field.

Eancell
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Box Culvert (End Area Method)

19) Do a MicroStation Fit View “Fit View” and the Borrow Pit Survey shots should
appear.

20) Select “Create DTM” from the Survey Operations dialog.

= I &pRIng —]

Coordinate
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Box Culvert (End Area Method)

21) Fill out the “Build GeoPak DTM” dialog as below.

x
TIN File Parameters
DTH TIM File | 45492 Esisting Ground. Tin Files |

Digzolve Option Side I Side Length: IBEI.EIEIEI

— DAT File Parameters

[T Create DAT File I wiite Comments in data file
DTH DataFile | Filez I
Filze Open _Create File |
File Mode  ASCI I

— Stroking Parameters

&rc Stroke Tolerance | 0.0Mm [T Stroke Curves
in. Linear Digtance IE.EIEI [ Stroke Linear

Determine DT Incluzion from  Feature T able [SMD] |

— Supplemental DAT File

r Dpa Filelu@ﬁDMhP? Files I
Set Search | Process |

Also select “Set Search” and check “A5492 EX” Run (See Below)

x

Select Bunz
(<] 45492 Ex

Cancel

Mare Detal...

_ Conedl |
_MueDatd. |

kd ark: Al I
Clear All I

Lastly, hit “Process” in the “Build GeoPak DTM” Dialog.
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Box Culvert (End Area Method)

22) View the tin file using the “Load DTM Features” pull down by selecting the
following:

Applications > GeoPak Road > DTM Tools

Copy the MoDOT Run and name the new Bun .
runJOP0573. & > D il e

koDOT 07/24/1938 10:21:35

Afer the run is created open the JOP0573 Run

DT 5
Select the “DTM Menu” Icon = -
u -;I'b Description
T ¥ MoDOT default run for Existing Ground: Geopak 2001;
YN T Last Revized 10/26/2001
by
=i} z
5-: j"\-Ji Ok I Cancel |
25
Now Select the “Load” x|
pU” down 9 Settings Ewtract Buld Edit Drape Beportz  Analysis Utilities

23) Fill out The “GeoPak Load DTM Features” Dialog same as below:
x|
File

Load File _TIM "I|.-'3.5492E><ISTING GROUND.TIM Filesl Load |

— Dizplay Preferences

Load Extent vI [ Display Onl# ¥ Graphic Group

Triangles 1 4 2 0 ar L%
1
Contours - - - - aFF
Major Lines 9 5 2 3 OFF v
b ajor Label 17 A 4 1] QFF v
tinor Lines 10 7 2 1] QOFF -
1 ~] | I |
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Box Culvert (End Area Method)

Tin: [#ISTING GROUND.TIN Files |

Decimal Pointz: 2 I

— Tin Statistics
Mumber of Data Points : 223
: - Number Of Lines : E53
24) Tin Statistics can also be generated from the szhg: of T',?::gm - 430

DTM Menu by going to: Number Of Breaks : 20
Mumber Of Contours : 0

. . Number Of Yoids -
Reports > Triangle Satistics 2 = N::h:: of ,s?;,:js .

Humber Of Holes :

o oo

¥ B11637.45 81207230 374.80
¥ 367F141.58 367¥538.05 336.47
Z 382.85 399.18 16.33

25) Save the A5492-Existing-Ground.dgn Microstation File.

12/13/2004 Earthwork for Construction Page 10 of 25




Box Culvert (End Area Method)

26) Next we need to import the Bottom of Culvert information.

27) The Bottom of Culvert Information will be brought into GeoPak using a SOE file.

SOE = Station, Offset, Elevation

Since we’re going to use an SOE file we need to have a chain defined.

28) The Construction inspector created a chain that ran down the centerline of the culvert.
The chain name he used was CULVERT-CL. We need to add that chain to our 001

GPK/Job Number before we can import the Bottom of Culvert SOE file.

Chain CULVERT-CL contains:
Points 1 & 2

Beginning chain CULVERT-CL description

Point 1 X 811,842.08 Y 367,180.76 Sta 0+00.00
Course from1to2 N 15702'36" E Dist 331.33

Point 2 X 811,928.08 Y 367,500.74 Sta  3+31.33

29) From the Survey Operations Dialog Select “Coordinate Geometry”.

I lcaus

‘ DTH —

Coordinate | B

Geometmy
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Box Culvert (End Area Method)

30) In COGO store the following points:

EPuint = Store

Paint Nurmber | 1

......................................

X

......................................

Coordinates
* | a11.842.08
| 367.180.76

2]

Station |
Elevation |
FCode |

Cell I Scale I

Feature |

e |

Description |

Apply |

EPuint = Store
Foirt Mumber | 2

v Auto Increment
Coordinates

x [211.928.08
v [367500.74

| or)

Station |
Elevation |
FCode |

Cell I Scale I

Feature |

o i S e i i

Description |

Apply |

31) Store a Chain called “Culvert-CL".

Chain Mame | CULVERT-CL

Eegin at 0+00 I

— Elements

12

Paint Mumber | 2

Apply |
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Box Culvert (End Area Method)

32) Below is a view of what your screen and COGO output window should look like.

=

File Edit Element “iew Toolz User

*® 1 STOEE POINT 1 811842.08 367180.76 =

Point 1 X 811.8342.08 ¥ 367.180.76

Foint 1 =s=tored —
* 2 STORE POINT 2 811928.08 367500.74

Foint 2 X 811.928.08 ¥ 367.500.74
Foint 2 =tored

* 3 STORE CHATW CULVERT-CL 1 2 —

Chain CULVERT-CL stored =

12/13/2004 Earthwork for Construction Page 13 of 25




Box Culvert (End Area Method)

E MoDOT Propos

[ Flace Influence

& oesign a I
File Edit Settingz Favortes Help

33) Optional Step — Plotting Chain and Stationing information permanently into a
MicroStation file (MoDOT Standards). To do this, select the following:

Applications > GeoPak Road > Design & Computation Manager

g id

dER g

& thgplk_stdwdéc_managermodot_englizh.ddb
27 Design Standards
[£=r Dirafting Standards
3 Miscellaneous
[ Plan
[ Aligrirnents
dy MoDOT Existing B aseline
oy MoDOT Propozed Bazeline

MoDOT Temporary Bazeline
3 Profile
£ R

7 Payitems

1 3PC Toals

kdatch Point Text

[ Line Length Labels

[ Line Labels Only

¥ Curve Label

¥ Curve Data

[ Curve Labelks Only

[ Place Curve Data By DP
¥ Spiral Label

¥ Spiral Data

[ Spiral Labels Only

[ Place Spiral Data By DF

Label Scale I a0

x x
Operation Operation
IV Chainz | MoD0T Propozed Bazeline ‘ IV Stationing | tMoD0T Proposed Bazeline *
Select Chain Select Chain ta Station
CULVERT-CL ¥ Line Direction Label CULVERT-CL V¥ Tick Marks

¥ Tick Marks Stations
¥ PC&PT &C5... labels

¥ Pl labels
Small Ticks

Ticks LT: Labels LT

Large Ticks
Ticks Both; Labels LT |

’V As Per Preferences I

Label Scale I a0
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Box Culvert (End Area Method)

34) After you have apply the D&C Manger setting your file should look as follows:
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Box Culvert (End Area Method)

35) Now that we have a chain for our culvert, we are now ready to import our
Bottom of Culvert SOE file.

Select “Survey”

x

36) Do a “Run > Copy > Run” and select the “Survey” Run. Call the new run
A5492 BC (See Below).

Bun
M ame Time
A5492 BC 11/419/2004 14:28:06
&h492 Ex 11/19/2004 10:55:42
FPhotoCOR 04071999 09:30:49
PhotalST 08/13/1998 09:07.46
Survey 03/13/1993 02:27:46
Dezcription
A5492 Culvert Excavation. SOE
Bottarm af Culvert [nformation

Cancel |

37) Select the A5492_BC run and select “OK” Ignore Dialog box below

0 WARMIMNG: Unable to open the file.. ®rec
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Box Culvert (End Area Method)

38) Setup the “Data Source” Dialog same as below:

& SURVEY...PROJECT [ 0005731 x
— DEFAULT a. B e
Do dYidibEta ©m;
Diaka Source Data Source  SOE =» x5 vI
t apping Option

File |.-’-‘«5492 Bottom of Culvert, SOE File | Chain | CULVYER Chain |
Contents of File Delimiter . vI

0+00.00 32,58 38415 150 Reset |
Station "l Offzet "l Elervation Vl PCode Vl Mone "I MNext > |

39) Setup the “Mapping Option” Dialogs same as below, then click on the

x
e djgZiim © ms

D ata Source

M apping O ption DGEM File |.-‘-‘-.5492-Eulvert-><5.dgn
SEED Filz |tnpn_JIZIP'I]5?3.dgn File I
Elew Temxt I
Flat Parameters I [ Plot PCodes
x
Harizantal Scale |1 Yertical Scale |'I

— Diztance Between Cigszs

Harizontal I'IEIEIEI.EIEI Wertical IEEIEI.EIEI |

— Filter Tolerance

Harizontal I 0.00 Wertical I Q.00

~ Symbology For Xz Element

Level |1 Weight o
Color IEI D Style vI

| Happingt |

After all dialogs are setup Click on the “Mapping” Button = =
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Box Culvert (End Area Method)

40) When the mapping is finished you should have several cross section that look like the
following:

E
| = 44 4 B b bb| i E R )

e o
(N

i
Ul

[——=—
[
|y ]

=11

41) Next we need to plot our Exist Ground Surface into our Cross Sections. To do this
we’ll select “Existing Ground Cross Sections” from the GeoPak Road Dialog.

Pattarn E xisting Growund E xiztir
Crozs Sectionz F
Calculate | Superelesyation |

42) Select “Run > Copy > Run” and select the MoDOT run to copy. Call the new run
“CULVERT”

Description

ak. I Cahicel |
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Box Culvert (End Area Method)

43) Fill out the two Draw Cross Sections Dialogs as follows:

gDraw Cross Sections

File Edit |pdate Options

x|

Job Murnber: |00 Chair: IEUL\-"EHT- :I Diraw |

X5 Cells I Surfaces I

~ Pattern

~ Scale

Horizontal: I 1.000000
Yertical: I 1.000000

Spacing

Horizontal: |1EIDD.EIEI
Wertical: IEDD.EIEI
MHumber of ¥S5 by Colurn: |4D

x
File Edit Update Options
Job Number: |EIEI1 :I Chair: IEUL\!’EHT-a:I Draw |

HS Cells I Surfaces ]
Type Mame Dizplay Settings tdethiod

TIN  AG452

Trianglez

XL o

- Details

TIN File: |A5432 EXISTING GROU ==

tethod:  Trangles Type:  Line "I

~ Display Settings

By Level Spmbology v| Ly BY mm-

Horizontal: I 010

Feature: |

|' Filter Tolerances

=l é Yarance: I 003

~ Text Settings

™ Elevation Lwl 12

—

Existing Ground Symbology = Syle [2 -----—- 2

GEOPAK Set

Symbology

Level Color |9IJ .
Weight | 3 Ed
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Box Culvert (End Area Method)

44) Once the “Draw Cross Sections” dialog is filled out select the “Draw” button in the
upper right corner. When the Update Option Dialog appears select “Draw On Top of
Existing Elements”. Then hit “Apply” in the lower left hand corner.

Update Opk

) Delete All Existing Elements and Fedraw
) Delete Man Modified Elements Only and B edraw
@ Diaw On Top of Existing Elementsi

Cancel |

45) Once the Existing Ground Layer has been added you cross section should look like
the following:

£
[T+20.00 I;I‘E‘dd 4 B b Pb‘m%%ﬁ‘ﬁl‘ﬁ

46) Next in order for Earthwork to run we’ll need to join the Bottom of Culvert line with
the existing ground line. To do this select the following:

Applications > GeoPak Road > Cross Sections > Reports
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47) Select the “Closure Report™” and then fill the dialog out as follows:

E =
e x|
2l :
File
Blue & Fled Top_| Job 007 Chain [CULVERTH Chain_|
Talerance |EI.'IEIEIEIEIEIEI[ 3+31.30R1
Closure — Exizting Ground
Lewel | 57 Colar IEIEI Select
DTM Irput ‘weight [3 Style [ 2 =
DTH Prop 3D | ~ As Built Final
HEC-2 | Level |1 Colar |EI S elect |
wigight IEI Style IEI
HECR&s |
— Closure
b uilti-Line | Harizontal Tolerance I 0.750
Profile Grade | “Wertical Tolerance I 0.750 .
Beq. Sta. End. Sta. LT/RT Option
Radial Staking | 0+00.00F1 3+31.20R1 LT W
AT40 | 0+00.00F1 3+31.20R1 RT W
Seeding |
Slope Stake | |D+DD.DDH1 |3+31.3EIFH BT | Yertical Projection |
Staking Detall | Add | Modiy | Delete |
WwSPRO | Dutput Options I
#5 List | [T Irteractive Eror Checking
™ Hilite Apply |
x
— Report

[ Report |

¥ Draw Clozure & Trim Elements

— Draw Clozure Element

Level |2 Yieight 1

Calor |2 . Style I
— Draw Trim Element

Level [2 Height o |

Color |2 . Style I
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48) Now that the Cross Section are complete, lets run Earthwork.

Do a Run > Copy > Run and copy the MoDOT run.

Call the new run Culvert thapes | Cross Sections
i~ Earthwark Cra
|
Lirnits of | Fie

49) XS DGN File — Using the Select button and chose A5492-Culvert-XS.dgn. This is
the file that has our Cross Sections plotted in it.

x
Files
T DIGM File %5 DGM File | 45492-Culvert<5 . dgn ESEIE::tEI
Soil Twpes
E'w Shapes Tolerance I 0.010000
Output Format Wertical Search Distance | 500.00
&dd/5ub Vol
Centroid Ad Baseline | CULYERT-CL
Skip Areas
Sheet Quant. Biegin Station | 0+00.00 F 1
End Station | 3+31.30R 1
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Box Culvert (End Area Method)

50) Soil Types — This section is used to define the soil types in the Cross Section File. In
this class example we have 2 soil types, Existing Ground and Proposed Finish Grade.

5
Files
5 DGM File Soil Type Items Criteria Status
Soil Types Esizting Ground Ly &7
E'w Shapes Wit
Output Format ’
&dd/Sub Vol Le:
Centraid Adj T
Skip Areas Co 40
Sheet Quant.
Clasz  Existing Ground | T Search Criteria

[~ UsewWarking dlignment Definition

IV Levels Select | [T Styles  Select |
Roadvay Ewcavation |1.DDDI [T weight  Select | [T Twpes  Select |

Subsoil Excavation |1.DDDI I Colors |90

Fil [T-.000000 Match | Display | Reset |

Soil Type | CLass 1

Multiplication Factors

Delste | Modify |
5
Files
5 DGM File Soil Type Items Criteria Status
Soil Types Esizting Ground Lv 1.2
E'w Shapes roposed Finigh Grade W
Output Format ’
&dd/Sub Vol Le:
Centraid Adj T
Skip Areas Co 02
Sheet Quant.

Clazz  Propoged Finigh Grade | - Search Criteria
[~ UsewWarking dlignment Definition

IV Levels Select | [T Styles  Select |
Roadway Excavation |1-DDD' [ weight  Select | [T Tupes  Select |

Subsoil Excavation |1.DDDI IV Colors |02

Fil [T-.000000 Match | Display | Reset |

Soil Type | CLass 1

Multiplication Factors

Add Delste | Modify |
Proposed Finish Grade Exizting Ground Line
lv = 1-2 1w = 57
co = 0,2 oo = 890
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51) EW Shapes — Check on Draw Earthwork Shapes and Stratify Shape Color.

g
Filez
%5 OGN File ¥ Draw Earthwark Shapes
Sai }'II'E*S ~ Parameters
|E% S Levels | B2
Cutput Format
dd/Sub Vol Colors [62 1
Centroid Adj YWieight I
Skip Areaz
Syl |
Sheet Quant. e
¥ Stratify Shape Color

52) Output Format — Use the arrows at the bottom of the dialog until Excavation and Fill
are the only options displayed.

i
Filez
5 DGH File [T Accum Adjust Yolume Column
aoil Types [ Accum Unadjust Yolume Colurmn
W Shapes [T Calc Only Between Exc Limits
Duiput Fomat
AdddSub Vol [T EndArea Dec Places ] I
Centroid Adj
Skip Areas Excavation
Sheet Quant. Fill
| 21

53) Go to the “File” Pull-down and select “Save Settings”.

Then again go to the “File” Pull-Down and select “Run”.
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Box Culvert (End Area Method)

54) In the Earthwork Run dialog change the Log file option from Screen Only to Log
File.

Call the Log file A5492_Culvert.log

& Earthwork x|

" Log File

Lag File I | 45432 lng

¥ {Pause On Each Section:

[T Interactive Emor Checking Apply |

55)
GRAND SUMMARY TOTALS
Material Name Unadjusted Adjusted Mult
Volumes Volumes Factor

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

CLASS_1

Excavation 4685 4685 1.00
Fill 0 0 1.00
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