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3D MODELING AND AMG

Background

The MaineDOT considers the use of Automated Machine Guidance (AMG) by Contractor
for MaineDOT Projects, to be a desirable process. Used effectively, AMG provides a method
to accelerate highway construction, while improving quality and safety.

The MaineDOT has updated Standard Provision 105.6 Construction Surveying to address the
use of 3D Modeling in the AMG Process. Currently 3D Models created by the Contractor are
used to control the Guidance of Construction Equipment. In order to facilitate this process
the Department provides 3D CADD data to the Contractor, and reviews the Contractor’s 3D
Model to confirm compliance with the Contract Documents.

e 105.6.2.2 Electronic Design Data and Digital Terrain Model (DTM)

“If provided by the Department, at the request of the Contractor, any electronic project
design data will not be deemed a part of the contract, and is supplied as a courtesy by the
Department. The Contractor shall not take advantage of any ambiguity or error contained in
said data, and upon discovery of any ambiguity or error shall notify the Department before
proceeding.”

Process Overview

The Review of a Contractor’s 3D Model is initiated by the Receipt of the 3D Model; per
Standard Specifications the format of the model should be either an InRoads Surface (.dtm)
or LandXML (.xml) file. Any other format may be accepted, at the discretion of the Design
Team.

The review is typically made by one or more of four methods. These are:

1. Creation of an Isopach Surface based from the Contractor’s Model, and the
Design Model. This surface will have an elevation (Z) based on the difference
between the two surfaces; so indication of an elevation of 0.0 indicate that the 2
surfaces are identical at that location.

a. While this is a very thorough technique for the review of the Contractor’s
Model; it relies on the Designer’s 3D Model to provide a basis for
anaylsis. Locations where the Designer’s 3D Model differs from the
Contract Plans, are not available for analysis by this technique.

2. Display the Contractors Surface on the Cross Sections created as part of the
Contract Documents. Coincident lines are an indication that the surfaces are the
same at this Cross Section Station.
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a. This technique checks the Contractor Model against the Contract Plans, so
provides a checking option when the Designer’s 3D Model differs from
the Contract Plans. The problem is that it only checks at the location of the
Cross Sections (typ. Every 507)

3. Comparison of Features with Contract Plans. Many features can be reviewed by
comparing the Contractors Model with the Plan View .dgns This is typically a
convenient way to determine whether the Cut / Fill Slopes terminate as desired.

a. Care should be exercised as the Contractor’s Model may not have an
associated Exterior Boundary, to limit the triangulation. This may display
as triangulation across areas where no work is proposed.

4. Comparison of the Contractors 3D Model with the Right of Way Plan can identify
Right of Way Conflicts.

The review process is completed when the comparisons indicate that the Contractors 3D
Model do not deviate from the Contract Plans by more than the tolerance for the item being
installed. The tolerance(s) can be found as part of the Standard Specifications.

Any deviation from the Design Surface , above the item tolerance, should be noted and the
Contractor notified by contact with the Project Manager and/or Project Resident.

When the surfaces are within tolerance, the Engineer of Record should provide
documentation to the Project Manager and Construction Resident, indicating the name, size
and date of the Contractors 3D Model file that was evaluated, stating that Model met the

“Design Intent”.
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2 Contractor Model
Import
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IMPORTING THE CONTRACTOR 3D MODEL

Overview

Models for the Contractor are specified to be either InRoads Surface (.dtm) or LandXML
(.xml) format.

Opening InRoads .dtm

InRoads Surface file (.dtm) files can be directly imported into InRoads via the File > Open
menu in InRoads.

B Open @
Loak jr: MSTA, - @ T Er
- Mame Date m-;:un:lxifi-acl Type
rhe. {| | FG MAIM STR.dtm 8/L0/2016 3:33PM  DTM File
RecentPlaces ™ pocign.dtm 1/30/20143:29PM  DTM File
! Aerial 87972016 &:17 PM File foleer
FDR 8/9/2016 4:17 P File falder
Desktop REPORTS 8/9/2016 £17PM  File folder
=11
Libraries
Computer
t 4 I F
= File name: FG M&IN STR.dhm -
Metwark
Files of type: Surfaces [*.dtm] - | | Cancel |
Help

Importing Land XML .xml

While intended as a Universal Format; the LandXML Surface file (.xml) files cannot be
directly imported into InRoads.

LandXML Surface files are formatted in a Points section and a Faces section.
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=3 ESR F5S
=] Ci\pin\ Cont-Rev\00\HIGHWAY\MST) © ~ & || @ Ci\pin\ Cont-Rev\00\HIGH... 0 98 03
f?l‘,‘ - [3 * [ pm o+ Pagew Safety v Tools~ ﬂv 'E
< /Units=
- =Surfaces> ~

- «=Surface name="DESIGN LW DGN-FN"=>
- < Definition surfType="TIN">
- <Pnts>=

<P id="1">241152.68418590 961701.53654822 86.423694= /P>
<P id="2">241149.74029390 961705.57507185 86.269335< /P>
<P id="3">241146.79640190 961709.61359549 86.114976</P>
<P id="4">241143.85250990 961713.65211912 85.960617</P>
<P id="5">241142.78069362 961715.12247040 85.904418</P>
<P id="6">241139.84668947 961719.16845302 85.757298< /P>
<P id="7">241136.912685323 961723.21443564 85.610178</P>
<P id="8">241133.97868119 961727.26041827 85.463058</P>
<P id="9">2411332.02808907 961728.57128184 85.415392 /P>
<P id="10">241159.97023920 261706.819864106 86.0623694</P>
<P id="11">241157.02655242 961710.85947321 85.936153</P=
<P id="12">241154.08286567 961714.89908227 85.808611</P> W
<P id="13">241151.13917890 961718.93869133 85.681069< /P>

[E=N EE >
=] Co\pintCant-Revi 00 HIGHWAYMST: O = & | & Co\pin' Cont-Rev 00\ HIGH... f% 5.7 £o3
f’;}} - [3 * [ pm w Pagew Safety v Tools~ ﬂv 'E
linearUnit="USSurveyFoot" arealnit="squareFoot"/>
= /Units= N
- <Surfaces>

- «<Surface name="DESIGN LW DGN-FN">
- < Definition surfType="TIN">

+ <Pnts>=

- <Faces>
<F>5 4 25</F>
<F=26 6 27</F=
<F=8 19 7</F=
<F=720 719 890« /F=
<F=24 6 25</F=
«F>=11 10 1563 </F=
<F=2073 21 2074 </F=
<F=27 15 14</F=
<F=22 21 2073 </F=

<F>12 1563</F> v
AC-1 722 37 12A9 - F~,

Using the LandXML Translator from within InRoads, through the command File >
Translators > LandXML Translator will not import the TIN Faces, so InRoads will
prompt to create a triangulation, which can force triangulation across featured which should
be breaklines.
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Note: This example can be found on the Y: drive in a folder named Cont-Rev. This
folder should be copied to the local C:\pin\ folder. The file Design.rwk can be loaded
from the C:\pin\Cont-RevV\0OO\HIGHWAY\MSTA folder. In order to use the sample
project load the Cont_Rev_00.pcf file from the folder into the C: /Imsproj/ folder.

In order to import the LandXML file correctly the following procedure should be performed.

Step One

From the File > MakeSheetz macro create a 3D plan view file that reflects the name of the
LandXML file being opened.

MakeSheetz =
File: Prefisx Type of File To Create
Wiarkgroup
~
Sheet # | 1 | HIGHw Y -]
"z
~ Type Of File
. | Highiway 30 j
* no prefix
File SufFix;
| v| _ | FaMaIN_STR dan

Highway3D_FE-MAIN_STR.dgn

CREATE FILE ExIT

The file created will have a series of References attached and opened. These References may
be distracting when conducting the review, as they may display multiple copies of the same
feature, some 2D and some3D.

These References can be eliminated from the drawing by the command(s):
File > Reference (DOT) > Dialog
Tools > Detach All
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) References 19 of 8 unaque, § displayed)
Toals | Settngs

Presentstio Mamed Gooup.

Step Two

Launch the Data Acquisition menu from the Tasks Toolbar. The Data Acquisition
command can also be accessed from the Tools menu.

From the Surfaces tool Right-Click to open the Create Surfaces > Import External
Surface > Import LandXML Surface.

Select the file FG MAIN STR SURFACE.XML and press Open

o5 Select Surfaces @

V)
Accept

| Accept |
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From the Select Surfaces dialog box, Highlight the Surface Name and Press Accept

Step Three

After the Surface is imported turn off the display of all elements except the Feature
“Triangles”.

m Data Acquisition EII = IIEI
<k [:=
Select | Details
=-E Default -

"I Field Books
=717 Surfaces
-] Compozing Elements
[T Composing Surfaces
=-[7]." Features
-] Spots
[T} Breaklines
[ Triangles
[T Holes
7] Major Contours
-] Minor Contours
-] Boundaries
-] lsland
-] w Woids
-] m Break Woids
-] ® Crape Yoids
-[7]®& Crape Boundaries bl

7" Feature Styles
[ CilkAra

m
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Step Four

Right click on the surface name, and select Create Graphics. This will write the triangles to
MicroStation.

Data Acquisition
4 [=

Select | Details

= Default
LV Field Books
- Surfaces

Create Graphics

+ Compozing Elements
Composing Surfaces Vertical Exaggeration...
. Features Clip by Palygon...
Spatz
Breaklines
L2 Triangles Merge External Surface
Holez
I ajor Caontours
binor Cantours
Boundaries
Island
Yoidzs
Break Yoids
Drape Woids
Dirape Boundaries
/" Feature Styles

Cilkmrn

Append External Surface

Export to...

Delete

***NOTE*** As the result of there not being an External Boundary imported with this data
extraneous triangles will be created on the inside of any curved portion of the surface.
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These triangles should not be used to determine the validity of any 3D Models, and can be
removed by using the Drop Element tool to drop the Mesh.

Qualities > Drop > Complex

%} Drop Element EI =] @

Dimengionz [ To Segments -

Line Stingz/Shapes
tuli-lines

Shared Cell: | To Geomety -|

Salids [ To Sufaces -|

Tewt
Application Elements

Step Five

After the graphics are created, create a Selection Set from the Triangle legs, by Edit > Select
All.

From the InRoads menu the graphics can be imported into a surface by the command File >
Import > Surface > From Graphics
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rh Import Surface E' [=] @

From Graphics | DEM | From Geometry

Surface: FG-MalN-5TH -
Load From: | Single Element -| | Fiter.. |

AMNMOTATION Results
Elevations: IUSE Elernent Elerations "J ——————
Intercept Surface: Diefault I —
Drape Yertices Only lﬁ]
[ Thin Surface
Tolerance: 50000
Features
[7] Uze Tagged Graphics Infarmation
Seed Mame: Facelnn - ﬂ
Feature Style: I TRIA - I
Paint Type: IEBreainnE i I

[ M axirnum Segrment Length: | 5.0000
[] Paint Density [nterval 0.0000

Duphcate Mames:
) Append ' Replace @ Rename

[ Exclude from Triangulation

Cloze

Provide a Surface name that is consistent with the name of the Contractor’s Model, or which
provided enough descriptive information to know what the surface is.

By having a Selection Set of all triangle legs created before the Surface is created the Load
from: Single Element can be used.

Click Apply

Bentley InRoads Suite V8i (SELECTseries 2) =]

l . Use elements cantained in selection set?
iy

ok || cancel |

At the prompt: : Click OK
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Contractor Model Review

Save the created surface.

Be Save As @
Save in: | MSTA > O ¥ = =
- Mame Date r'r1-;:n:|1ifi-acl Type
ke, || FG MAIM STR.dtm 8/10/2016 3:33PM  DTMFile
RecentPlaces ™ pgign. dtm 1/30/2014 3:29PM  DTMFile
! J Aenal 8/79/2006 4:17 P File falder
. PDR 8/9/2016 4:17 PM File folder
Desktap . REPORTS 8/9/2016 4:17 P File foldler
=
Libraries
Computer
@ F] 1 3
File name: FG-MAIN-STR. dim -
Metwark

Save as ype: | Surfaces [*.dim]

v |

Cancel |

Ackive:

Help

| FG-MAIN-STR

*l | Options. .. |

-
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From the InRoads menu select File > Open and open the newly created surface.

-

A

-

Computer
4 T

Metwork

M Open @
Laak in: MSTA - @ T =
‘ Mame Date macI\ifiecI Type
ok 2 | IMCL0.alg 8/15/2016 9:10 AM  ALG File
Recent Places  [T™TEC AT STR.dtm 571073016 333 P DT File
! | 7| Design.rwk /1072006 10:56 AR RWEK File
|| Design.clitim L/30/2014 3:29 PM DT File
Desktap || Design.ird 1/9/2014 33LPM IRD File
— || Default.alg 127472013 L1215 PM ALG File
=l Aerial 8/0/2006 4:17 P File falder
Libraries PDR 87972006 4:17 PM File folder
REPORTS 8702006 4:17 P File folder

I

s 1%
(‘.‘! File: name: FG MAIN STR.dim -
Files of type: | InRoads Files [* k" dtm;® alg;” it ird;" sdb* 1 - | Cancel
Help

-

Right Click the surface name and Set Active.
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REVIEWING THE CONTRACTOR 3D MODEL

Overview

Now that the Contractor’s Model has been imported into an InRoads surface; the InRoads
tools can be employed to compare the Contractor’s Model to the Plan Set, and the Design
Model.

Reviewing Design Model

The first step in reviewing the Contractor’s Model is to identify locations where the Design
Model is inconsistent with the Plan Set. One way to identify these locations is to Reference
the Design Model into the base drawing for the Plan Set.(Highway.dgn)

This process will allow us to identify the Horizontal variances in feature between the two
Surfaces.

B Hrghrny 30 Dcargn-Reee dgn 50 - V5 DGN] - MecroStatian v (SELEC Trenes 31 - 15
1Cl@ bR @O
R @@ D BRI ER R B - | Do Bl IR R~ -

B | Ve L T Defaue ol ==
E-du- 48 QB0 NEEHTAE [T Detete Elermane = | =

Fle Edt Elment [mersor Group Magor Meswpe Qusiies Sewngy Speich Test Tooh Unibes ‘Workmoate Zp fppbestons Window Hep Mame DOT oG

[ TR

LI X5

Sgale | 1000000
] & R - e [FlaE
gy Levvel Display: [Comiig Vimobin =

Q- © - Mo [ Denkviews | T2 |[1]2]3]4]s]e]7]0] : x Y (20004 z

Dieden Elemsent » |derily clesere Shage, Leved Extorior Bourcdary, Grougres G120 S |Deind =]

BC ¢ [ o™ @E] Bk ]

In this instance it appears that edits were made on the Cut/Fill lines in Plan and Cross
Section, after the Model was created. The Roadway Centerline, Edge of Travelway and
Shoulder, appear consistent between the Plan and 3D Model.

In areas where the Design Model deviates from the Plan Set, Plan Set information needs to
be used to access accuracy.
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Reviewing Contractor Model against Design Model

After determining areas where the Design Model is inconsistent with the Plan Set, InRoads
can be utilized to compare the two surfaces. This is accomplished by using the 2 surfaces to
create an Isopach surface. The Isopach elevation represents the difference between the
elevation of the surfaces. This elevation difference can be judged against the allowable
tolerance for the work to be performed.

Step One

From the File > MakeSheetz macro create a 3D plan view file that reflects the name of the
Contractor Model, and that this will be an Isopach Surface.

IMakeSheetz @
File Prefix Type of File To Create
Workagroup
r
Sheet# | 1 | HIGHwRY |
"z
- Type OF File
- | Highwway 30 j
* o prefiz
File Suffiz
| | _ | Fe-MaN-STR-Isopach dan

‘ Highway3D_FG-MAIN-5TR-Isopach.dagn ‘

CREATE FILE ExIT

Step Two
From the InRoads menu, select Surface > Design Surface > Generate Isopach Surface
e Bentley InRoads Suite Vi (SELECTseries 2} = ==
<Unnamed: ~ESE &% % B 8T
File | Surface Geometry Bridoe Drainage  Survey  Ewvaluation  Modeler  Drafting
Qua Wiew Suface 4
|L [ ﬁ Update 3-0/Flan Surface Display...

Fit Surface

£ Triangulate Surface...

e Active *

ine Fe.. 74157/
&7 Place Feature...

Design Suface

Edit Surface v | 7 Gererate Transverse Feature..
Feature v 1 Generate Longitudinal Feature. .
.
= @ Y —— *u Set Slope Along Feature...

@ Drape Surface..

@ Active Surface. . @; LChannel to Surface. ..
:‘: LCopy Surface. ..
B Delete Suface...
!2; Bename Surface...

Displa

? Fillet Features...
@ Generate Sloped Surface. ..
k Apply Template. ..

Utilities

~Z Set Elevation...
f@ Froject Line to Surface. ..

&
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From the Main Tab, select First Surface and Second Surface; and enter the name of the
Isopach Surface to be created.

B Generate Isopach Surface E' =] @

Main | Staking

First Surface: |Design -| | Help |
Second Surface: FG-MAIM-STR -

| lsopach Suface: | FG-MAIN-z0 -

V| Triangulate Surface
lgniore
[ Apply ] | Freferences... | | Close |

From the Staking tab, Select the Grid Display Mode, and an Interval of 10’. Select a Cut &
Fill Height Precision of 2 decimal places (0.12). Delete all Prefix and Suffix options.

These selections will provide a listing of the elevation difference every 10’; which is about as
close as is possible with this text height.

B Generate Isopach Surface EI = @
Main | Staking
Diizplay Mode: | Grid - | | Help |
Marthing Interval: 100000 ﬂ
Easting Interval: 100000 ﬂ
Cut Height Fill Height
Pregizion: |12 - Precision: |12 -
Prefis: Prefiz
Suffis: S uaffies: |
Planarize
0.aa
Symbology:
Obiject Mare
@ Cut Text |:|
B Fill Text ]
[ Apply l | Freferences. .. | | Close |

Press Apply to create the Isopach surface.
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Contractor Model Review

™+ Highway3D_FG-MAIN-ST-Tsopach.dgn [30 - V8 DGN] - MicroStation Vi (SELECTseries 3) =R
Fle Edl Element Dimensin Giow Magios Messue Quailiss Selings Shelch Tew Took Uil Woikspsce Zp Applcations Window Hep ManeDOTwokGiows © '] [ b b B v « @ @
h-B-8-B-2-@-08FARUBB D-2- @ -k BI_ER SRR R RS
4 View L- Top, Default [l ]

X

sysey |o

Er-adH-[AQ

] REHS O WEE H

HEPFON DEL + ]

Tk

Bl X8|

961135.6508 Y [ 2416034705 Z [0.0000

Q- Sl==lgEEnE

v M [E Detaubiens

File [C:\pirCont Rev\DOMHIBHWAL \MSTANHighway3D_FG-MAIN ST Isopach.dn saved J | & |Defaut

e T —— T s T

This output is shown with the Reference files displayed. This allows locations to be
identified and determines the edges of the paved area.

In order to simplify the output and remove extraneous infromation the MicroStation
command Edit > Find/Replace Text can be used to remove the 0.00’, 0.01’, and 0.02’
elevations.
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®=* Highway3D_FG-MAIN-ST-Tsopach.dgn [3D - ¥8 DGH] - MicraStation V8i (SELECTseries 3) =0 =R
Fle Edt Element Dimension Giop Magios Messuie Qualies Selings Shiech Test Tooks Ulllies Worksnace Zi Applcaions Window Hels ManeDOTwakrows ] [ [i3 X B B|v « @ @
h-B-8-B-2-F-08ARAWURA S -2-(@ -ba W z-Eo-|Zo- 8o~ 40

\ : = View L- Top, Default \EI@
L =

AR QF PEEEEEL

HKEPTON DB L+ [

STE

Bl X8|

Q@ - O - M - B veaviens )| T |[|2]3]4[5]s] 78] | X [sEi0s 7 || ¥ [2eis7zzmee || Z [o.0000

4 | & |Default a8

Display complete
= — m —— T e |

From the resulting output, areas having differences that should be noted, and reviewed can be
identified. In this display much of the upper roadway looks good (< 3/8”), but areas in the
lower section have differences approaching 0.5".
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REVIEWING THE CONTRACTOR 3D MODEL IN
CROSSSECTION

Overview

Now that the Contractor’s Model has been imported into an InRoads surface; the Contractors
Finish Grade Surface can be displayed on the existing Cross Sections to further identify
deviations from the Plan Set.

Modifying Contractors Model

In order to visualize the Contractor’s Model easier, the Properties of the Finish Grade
Surface (not the Isopach surface) will be modified. Right Click on the Surface and Click

Properties

= v = * & v ||Defau ~| M z -

B4 Bentley InRoads Suite Vi (SELECTseries 2) =n =R
<Innamed: *ESE | 8% Il — |5 BT

File  Surface Geometry Bridge Drainage Swrvey  Ewaluation Modeler Dirafting

Huantites Toolz Help

(P Faarigpy -y = = b

Data Type Active
_§ Surfaces I Breakline Fe... Ggada
+% Def?ult 22 Contour Fea... 0
+: [?eSIgH [9] Bterior Feat... 0
8- Ground % Inferred Brea... 0
- =
: at... 0
028 FG-MAIN-Tso Save E 0
ea...
Save As... lints 4
Set Active an
Triangulate
£ Surfaces | 5u Geom Copy... | E

Changes the name of a surf Clase |

Empty

Properties...

In the Advanced Tab of the Surface Propertied dialog, change the Symbology to a color and
linestyle that is more visible. In this case, the Symbology D_Bridge_Abutment is chosen.
Then press Apply.
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b Surface Praperties E =] @
Advanced
Suface: | FGMaIN-STR -
gj;?ﬂfﬂ?ﬂ;itim[ns_gridge_'.ﬁ.'butment v]. [T Use Features Only
Profilez
Symbology: [D_Bridge_.ﬁ.l:uutment v] . ["] Lock Symbologies
Offzet  Digtance Syrmbology Color  Offset  Diztance Symbology Color
I onoooo | -] & oaomom | -]
Z noooo | -] % aooo | -]
3 noooo | -] % aom | -]
& oo | -] 12 com | -]
§ oooo | -] 2 oo | -]
E o000 | -] % coooo | -]
I gooon | -] % coooo | -]
& noooo | -] & coooo | -]

[ Apply ] [ Cloze ]

Viewing the Contractors Model in Cross Section

Open the Cross Section sheet drawing (Xsect.dgn) that was the basis of the Cross Sections in
the Contract document.

From the InRoads menu select the Evaluation > Cross Section > Cross Section.

Choose the Set Name of the Contract Set of Cross Sections. In the Update > Surfaces
dialog, select Display On, highlight the Contractors Finish Grade Surface and select Apply
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Contractor Model Review

Bea Cross Sections

File
Cross Section Set: Mode: (7 Befresh @ Display On () Display OFf
MC102 N Stop 23+50.00
[ Create Cross Section Surface:
[ Annotate Cross Section Hame Diescription J
{25 Update Cross Section
Drefault
i General i
% Sufaces D$|g i Created from roadway de...
_____ Components FG-MAIN-STR
b Crossing Features FG-MAIN-Iz0
b Projected Features

(- Starmn and Sanitary
[ End-éreaVolumes

Freferences. .. [ Cloze l[ Help

In the Cross Section drawing the offset and elevation of the Contractor’s Model can be
viewed and compared, at each Cross Section Station.
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Contractor Model Review

™4 Xsectlgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3)

==

Fle Edi Eloment Dinenscn Group Magios Messue Quaiies Selings Steich Test ook Uiss Warkspace Zp Applcations Window Hep ManeDOTwakbrmws '] 0 i 4 5 B v ~» @ @
G-E2-8-B-2-0-0sF QAU S-2-{@]-|memm_ )|Me~-/Z0-|S2-[@o- |40~

1| = View L - Top, Default =8| =R
M R-aw- AR REEO | WBE|H &
i g
+v
N

8
B
.

Q@ - O - M - Eiveaviens )| T [|2]3]4[5]s] 78] | X [eza07esr || ¥ [Sessroves || Z 0000

J | & [ANNOTATION a8
— m
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REVIEWING THE CONTRACTOR 3D MODEL DRAINAGE

Overview

Now that the Contractor’s Model has been imported into an InRoads surface; the Contractors
Finish Grade Surface can be displayed using InRoads Slope Vectors tools to evaluate the
surface flow direction.

Step One

From the File > MakeSheetz macro create a 3D plan view file that reflects the name of the
LandXML file being opened and that Slope Drainage is being checked.

MakeSheetz =
File Prefix Type of File To Create
Workgroup
Chle ! | HIGHw Y -]
"z
- Type Of File
. | Highwway 3D j
" no prefix
File Suffix
| j _ | Drainage .dan

001 _Highway3D_Drainage.dgn

CREATE FILE ExIT

Step Two

From the InRoads Menu Surface > View Surface > Feature display the triangulation of the
Contractor’s Model.



MaineDOT Contractor Model Review
InRoads Training

B<t Bentley InRoacls Suite V8i (SELECTseries 2) == ==
<Unnameds *EB=E | SN B v BT

File | Surface Geometry Bridge Drainage  Swrvey  Ewvaluation  Modeler  Diafting

Qua Wiew Surface Y Perimeter...
|L |. % Update 3-01/Plan Surface Display... E Trianglez...
- Fit Surface Cottours...
. £ Triangulate Surface... oy Cobelbonioli= =
Design Surface 4 4333 Components...
Edit Surface Y| A Annotate Feature..
Feature '3 Surface Elevations...

Slope Wectars...

e

Fa! Surface Properties...

B8 Active Surface...
z Lopy Surface...
2 Delete Suface. .

Single Paint J

Two Point Slope. ..

V&

-

Wiew Crozsing Segments...

!?; Rename Surface... i Inferred Breaklines...
= Utiities ,| B8 Profied Model...
B Gridded Model..

Displays features in a surface

(7% Color-Coded Aspects...
GI Color-Coded Elevations. ..
(i Color-Coded Slopes...

&4 Options...

With the Reference files attached the Existing Conditions and Proposed Design Features are
visible.
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Step Three

From the InRoads Menu Surface > View Surface > Slope Vectors display the slope and
direction of the Contractor’s Model.
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From the Main Tab, select the surface, the Display Mode as Grid with an Interval of
10’and deselect Direction in Symbology.

B View Slope Vectars E'l =] @
Main | Advanced

Surface: FGMANSTR " »| [ Hep |
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Digplay
Mode: | Giid Point -|
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From the Advanced Tab, change the Vector Scale to 20
(Wt View Slape Vectors = = =
Advanced
Wector Scale: (20.0000000 [ Help ]
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Select Apply
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Direction of Flow and Slope can be reviewed to determine that Drainage of the Contractors
Model meets the Design Intent.
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REVIEWING THE CONTRACTOR 3D MODEL FOR RIGHT OF
WAY COMPLIANCE

Overview

Now that the Contractor’s Model has been imported into an InRoads surface; the Contractors
Finish Grade Surface can be displayed and the proposed Right of Way Referenced to confirm
that the Contractors Model does not extend outside the State’s Right of Way or acquired
Rights.

In this example the Contractor’s Model does not extend to the Cut/Fill Lines, so this review
would not apply.

In instances where omissions are made in the model those omissions must be noted in the
Review Evaluation/Approval.
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CERTIEYING THE CONTRACTOR 3D MODEL AFTER REVIEW

Overview

Now that the Contractor’s Model been reviewed and evaluated against the Contract Plan Set,
a written notice needs to be prepared and distributed to the Project Manager and/or
Construction Resident.

The notice needs to be signed by the Engineer of Record for the Plans, and should contain:
1. The name, date, and size of the file received from the Contractor for review.

2. Indication that the 3D Model received from the Contractors meets the “Design
Intent” of the Project, within the tolerance specified in the Projects Contract
documents ; or

3. Indications of each location identified to be out of tolerance.

Ideally, the Contractor’s 3D Model will agree with the Contract Plan Set. There can be
instances where revision of the is not in the Department’s best interest, and the Resident and
Inspectors need to know where the Contractors 3D Model cannot be relied upon, and
alternative inspection procedures are necessary to assure compliance with the Contract Plan
Set.

After distribution, copy of the notice should be placed in the CONST folder for the Project
(Y:\pin\).



