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AGENDA

AM Session 8:30 to 12:00

8:30 to 9:00 Introduction
Milestones
Initiatives
Phased Approach

9:00 to 9:45c Review of CTDOTAD Standards, with Q & A

9:45 to 10:00 Break
10:00 to 10:45 Phase 1 & 2 Submittal Requirements
10:45t0 11:30 Q & A

11:30 t012:00- Phase 33D Model Centric Design (OpenRoddshnology)
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PURPOSE

The purpose of this open house is to:

A Provide a review of the current CAD Standards and procedures

A Share strategy for submittal of Electronic Engineering Data
(5=1»))

A Collaboration Get feedback, comments and concerns

Manual
Standards tgpromote consistent, uniform, and usealdeliverables

Check Lists (QA/QQC)
Projectsdelivered in a consistent mannésllowing bestpractices&
iIndustrystandards

CTDOPolicies & Directives
In house designers and consultant engineers must conform

Connecticut Department of Transportation



INTRODUCTION

What are common Electronic Engineering Date
(EED Submittal Types?
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INTRODUCTION  continued

EED is directly related to the FHWA Accelerating
Innovation,Every Day Counts Initiatives

EDGC2 3p Engineered Models for Construction

a | a 3D/eHgineered models allows for faster, more accurate and more efficient
planning and construction of transportation projects. ED&couraged a transition
from traditional twodimensional design to 3D modeling as a strategy for shortening
project delivery and improving quality and safety on the constructiod site

EDC3 3D EngineereiModels: Schedule, Cost aRdstConstruction

a | a 3D/eHgineered models enables the highway community to effectively connect
LIN2E 2SO0 Qa RSaA3ay | y-Rprodatas thé exipnsioho23D LIK | &
applications to manage roadway inventory and assets, improve schedule and cost
management, and create accurate-bsilt recordsb €
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INTRODUCTION
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Open House
for Designers

OpenRoads
Training

an:
Consultants

Pilot Phase 3 —3D Model Centric Design
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INTRODUCTION  continued

Why do we need phases?

2 K& OlFyQli 6S AYLI SYS
right away?

aC20dza SR { 2t dz
Will enable the CAD support group to build users confidence:

1. pushing the need to work geospatially & continue to instill
the standard CAD Practices

2. fixing common 3D mistakes
3. focusing on full 3D using OpenRoads technology

Connecticut Department of Transportation



CONSTRUCTION INITIATIVES

Contractor:

-Use data for bidding
-Usedatafor constructionlayout
-Use 3D model for automatefdr machine guidance

Inspectors:
-Field verification of layout
-Measurement for payments

Future:

-4D Scheduling & Cost
-Asbuilts

-Assets

Connecticut Department of Transportation



EECDELIVERABLES

Example Project Types
Included but not limited to the following:

Type 1
No Earth Work
Milling and Overlay
Traffic Signals
Traffic Signs
Guiderail Improvements

*Indicates specific data is
not a requirement unless
used during the design

Type 1, Type 2, & Type 3

=l‘IrlRoads ALG
Geometry

MicroStation
DGN CAD

Type 1 & Type 2
B InRoads ALG
Geometry

MicroStation
DGN CAD

Type 2
Site Earth Work
= Facility Construction (Site Work)
InRoads InRoads Hazardous Waste Removal
Wetland Replacement/Restoration

Substructure f§ Existing DTM
DTM Surfaces Retaining Walls/Slope Stabilization

Surfaces

InRoads Curb
to Curb DTM
Surfaces

InRoads ALG
Geometry

MicroStation
DGN CAD

Type 3
Roadway Earth Work

Intersection Improvement
New Interchange

MicroStation

Earth Work DGN CAD

MicroStation
DGN CAD

MicroStation
DGN CAD

o OpenRoads

Geometry

%
OpenRoads
Geometry

OpenRoads
Geometry

Complete
Proposed
OpenRoads
Surfaces

OpenRoads
Sub Surfaces

Complete
Proposed
OpenRoads
Surfaces

OpenRoads Sub
Surfaces

Existing
OpenRoads
Terrians

Existing
OpenRoads
Terrians

Realignment
Widening

Connecticut Department of Transportation




REVIEW OETDOTCAD POLICIES
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CAD POLICIES

701 COMPLETION OF PLANS

All plans shall be prepared in MicroStation CADD format in accordance with the

Department’s “CADD Manual " CONSULTANT DESIGN MANU

Tite Sheet (5 POLICY STATENMERNT

Index Plan and Profile Sheet(s)
Detailed Estimate Sheet(s)

STATE OF CONNECTICUT subject:  Contract Plan CAD Standards
DEPARTMENT OF TRANSPORTATION Office of Engineering
Typical Cross Sections, Miscellaneous Details, Dra
Intersection Grading Sheet(s)

Plan Sheet(s)

Profile Sheet(s) Mr. Thomas A. Harley it J um\_, I I

Structure Sheet(s) Mr. John F. Carcy ,\L | m/ r
Mr. Joseph J. Obara QONERZIRG

Traffic Sheet(s) Manager of State Desig H\- shway ()7‘1‘mn
SUBJECT: Computer Aided Design, Survey, and Roadway Des i i S & ‘

memorandum 4peil3,2007

Maintenance and Protection of Traffic Sheet(s)
Turfing Sheet(s) It is the policy of this Department to adopt the following softwar
Railroad Sheet(s) Aided Design, Survey, and Roadway Design related business: As part of the effort to standardize the Department’s contract plans, the Office of

ingineerine is issuine a CTDOT CAD Standard for ¢ jects initiated after June 1. 2007
Sedimentatiol Engineering is issuine 2 CTDOT CAD Standard for all proiects initiated after June 1. 2007

e CAD [{Turn['- ite xd Design) ...ccoeeeeieccecveeceseniens e BENLley Microstation

. Utility Sheet(s

. sowmoe  SUrvey and Rnadway Design Bentley InRoads

POLICY STATEMENT

year in which the project is to be ¢

the highway. An electronic plan border reference file is available from the Note: This policy only represents Computer Aided Design, §; The new CTDOT CAD Standards wm result in unﬁ'orm, professional contract
formats. The Department has additional required softwai documents. Such plans will facilitate communications with other engineers, contractors, and
] ] disciplines that can be found in the discipline specific De stake holders. Delivering and maintaining one CAD Standard promotes efficiency and will help
the plan sheet immediately succeeded by the profile sheet of correspond Department's Internet Site. streamline requirements for the consultant community.

Sheets shall be numbered consecutively in the approximate order

Current acceptable versions of the Computer Aided Desi Along with the new CTDOT CAD Standards, there will be a change in Contract Drawing
1 Size. The CTDOT CAD Standard will be an “ANSI D” (34™x22") size. The change in size will

allawr half crala nrinte ta ho nrintad an 117%17” naner  The CTNDOT Standard harders will he
Please inform all personnel that projects initiated after June 1, 2007 are to be developed
usine the CTDOT CAD Standards. Users may change existing projects to use the new standards
& ) 8 & PTO]

with the approval of the prime designer. M EMORAN DUM

Representatives from anlnccrmg Apphcmmns will be schcdulmﬂ a meetmg Wi nh the dlsup]mL
representatives for help with any migration of discipline standard CAD drawings, details, cells
and bar menus. This standard will b ailable for consultant engineers on our intemet site at
http://www.ct.gov/dot/digitaldesign after May 16. 2007.

Design file formats can be found at www.ct.gov/dot/digii

COMMISS]

Please see the attachment for the CTDOT CAD Standards. Also attached is a copy of the
recently issued ConnDOT Policy No. F&A-24 regarding Computer Aided Design, Survey and
Roadway Design Software File Formats.

Connecticut Dep




CAD POLICIES

‘Cumst CAD Stancards
The SEL ECTSeries Digital Design Environment

304.05 POST-FINAL DESIGN SUBMISSION

Inevitably, revisions to the Final Design Submission will be necessary as a result of

the Department's review and processing of final contract documents. When the
Step by Step Inst'uc:\lons;:—r ;'_ 2 ,.- . . : . . .
= ™ n panoses Department is satisfied with the condition of the contract documents, the Consulting

Instelling the CTDOT DDE
rmen

Ve

Engineer shall make a Post-Final Design Submission consisting of the following materials:

1. 3 copies of all documents that required revision as a result of the
Department’s review and processing of final contract documents (except one

copy each of original mylars).

Electronic CADD files for the entire project in conformance with the
Department's *“CADD Manual.” The Consulting Engineer shall coordinate
media type with the Project Engineer to ensure compatibility with
Department hardware prior to making this submission.

CONSULTANT DESIGN MA

InRoads Export to HEC-RAS
2201

August 2014

Earth Exploration Toolset

The Department reserves the right to request design information at any time during
the design process. This information would contain High Value Data (HVD) such as:
InRoads DTMs, Alignments, Drainage Databases, and 3D Models in conformance
with the DDE. CTDOT is investigating future submission requirements for HVD 3D
and 4D models for GPS Machine Control, GPS inspection techniques, and future

modeling applications. CTDOWEBSITE

Connecticut Department of Transportation




CAD POLICIES

Design Services for Project No. 0015-0373 — Barnum Station
Prequalification Categories - Facilities Design (All Modal Buildings/Vertical Structures) AND Rail
Design AND Bridge and Structure Design

FIRMS WHO ARF ELIGIBLE TO SUBMIT WILL RECEIVE THIS LETTER IN THE MAITTL.

IT IS BEING POSTED HERE FOR INFORMATION ONLY.

en referred to as the “Barnum Station.”

Administration in the fall of 2015. Both AMTRAK

ces during construction. It is anticipated the scope of the work will be performed
hase of the effort will involve the n and construction of new reta:mna: walls and
to support the track bed which will be widened to accommodate center is
sequent s eumd phase of the effort will involve desi
ade to platforms. Separate
contracts will be pur=ued for the two pl ». will be required. along with
coordination with Department and C ) ens Zn initi in the vieimty of the

roannatihla with tha tamanranr coneth o r-m-lm and final ranfionratinn af the Aavalanad =

The selected firm must provide all electronic design data (1.e., Ground files, Design files, Digital
Terrain Models [surfaces]_._ Alignmeut s, Contract Plans, and/or all other Electronic Engineeriug Data) in

If your firm would like to be considered for this

letter-of-interest limited to one (1) page. a Department Form

esumes which are limited to tw

t Mana ger in charge of the um’

m can be tound a
Four (4) copies of the submittal ar

must be either postmarked or hand-de ed by 3:00 p.m. on July 14, 2016. Fin
shortlisted based on their ubmittal, will be notified by the Consultant Selection Office of the
time and date for their final sel interview. A final selection is anticipated by September 30, 2016.




REVIEW OETDOTAD
STANDARDS

A Benefits

A Useful Resources

A CustomizedCTDO MicroStation Workspace
A MicroStation File Types

A Tips for Improvement

Connecticut Department of Transportation &



BENEFITS

Following standard CAD practices will

A Ensure consistency throughout tieepartment
(both in-house & consultant engineers

A Improved productivity
I Enhancingoordination between design disciplines

I Ensuringall parts tietogether (roadway, structures,
& traffic signals)

A Reduce errors
I Lessing the need for construction change orders
I Improving permittingand ROWoordination

A Improveestimates

Connecticut Department of Transportation



RESOURCES
CTDOTWebpages

DEPARTMENT OF TRANSPORTATION DEPARTMENT OF TRANSPORTATION

Translation
Disclaimer

TRAVEL RESOURCES DOING BUSINESS WITH CTDOT
PUBLICATIONS SERMY

Home About Us Press Releases Contact Us

Press Releases Contact Us

DOING BUSINESS WITH CTDOT

PRUGRAMS AND
CES

PUBLICATIONS
PROGRAMS AND

SERVICES

Digital Project Solutions

TRAVEL RESOURCES

= |surporr STAEF
D | FORM DIRECTORY

Current CAD Standards
The SELECTSeries Digital Design Environment

STAFF

DIRECTORY

Supported by AEC Applications

ProjectWise Project lueb
General Use SharePoint Digital Review
Project Document Storage Microsoft Project Set Files
Asset Document Storage

Integrated CAD

COLLABORATION
SYSTEMS

e
CADD idelines & Wo Guidelines & Workflows
ENVIRONMENTS MicroStation MicroStation
InRoads OpenRoads InRoads
Printing and Publishing Printing and Publishing Printing and Publishing

¥ DOWNLOAD

Contract Documents
Preliminary & Final Design
Guidelines

PDF Checker

Engineering Data Cost Estimating
Overview Guidelines & Workflows
Directives Project Estimator
Guidelines Checklists

FHWA Initiatives Consultant Catalogs
Other State DOTs New Item Request Form

mmary of Updates
5015

PROJECT DESIGN
SUBMISSIONS

[E-Construction
Digital Job Site
Inspector Guidelines
ACORN Network
Contractor Submittals

POST

DESTCH Historical Database

Construction Contract Admin.

Virtual Map File Room Geospatial Data Asset Document Storage
About Archived Projects Project Maps Bridges
Accessing Asset Maps Sign Supports
Bridges, Signals, etc. Traffic Signals
Custom Maps Buildings

ASSET
RESOURCES

SELECTSerlI¢
Igital Project Solutio

Connecticut Department of Transportation


http://www.ct.gov/dot/cwp/view.asp?a=3194&q=483668
http://www.ct.gov/dot/cwp/view.asp?a=3194&Q=576102&PM=1

RESOURCES ot
CTDOMicroStation Guides & Classes

. KEe
e(eo\‘)\s\ QB> o\ Viesion
Al . “g\(\\“\l 2\ gsse“ 2 @\)
%e‘:\‘( 06“3‘:\0(\ = S;:nfer 201 5"
WWe
File Storage Locations s o
TheCTDOTevel structure § ) 7.0
Customized discipline tasks & tool; CTDOT o moormmo
T OF TRANSPORTATION
. . MicroStation V81 Guide  sion of Facilties & Transit.
Placing design features for Highway Designers
Annotation & Dimensioning
Creating geospatial cut sheet $,’\$%\\%
. . &
What belongs in a Design &sSheet Model “&L“% CTDOT

Creating detail sheets MicroStation V8i Guide

for Traffic Design

Connecticut Department of Transportation



RESOURCES
CTDOTnRoads Guides & Class

Continued

cbruary 2016
CUT DEPARTMENT OF TRANSPORTATION

AEC Applications — Division of Facilities & Transit

InRoads V81 InRoads SS2 V8i
Gmde Survey Guide
Project Start up Project Start up
Creating Alignments Importing Survey Data
Usingthe CTDOTemplateLibrary  Editing thefieldbook
Superelevation Surface editing
Roadway Modeler Creating Alignments

Plan & Profile Generator Creating Crossections
Creating Cross sections

Using Storm & Sanitary
Connecticut Department of Transportation




RESOURCES
Cids FRAR] CTDOTustomized Tasks & Tools

Continued

A Taskcomprises a MS command with the correct
symbology for a pay item/feature

? Roundabouts

B Tasks are used to:

A Ease coherence witB TDOBtandards
Simplifydrafting, annotation & dimensioning

A
A Promotesthe easeof putting features on the
A

M. Data Acquisition
Print Preparation
CTDOT Sheet Composition
CT Publishing

Facilities Civil

A4
A4
v
A4
J
v
J
b4

“J Highway Operations

correct levels

Promotes the ease of using standdedxt sizes
andfonts

Highway

“

Hlumination
Landscape
Property Maps
Structure Bridge
Location Survey
Traffic

¢ Drawing

% Drawing Composition

SRR IR RS

A Terrain Model

Connecticut Department of Transportation



RESOU RCES Continued

CTDOTustomized Tasks & Tools
Roadway Task CUT

Invokes the Plac8martLinecommand
Sets the CUT Level Active
Activates the Templat&ymbologyor a Cut Slope Limit

ROADWAY

Walelfelly

/ l FILL

~ E EOR

/R Driveways

_,'_ T Conc. Walks and Steps

J_ A Bit. Walks and Steps

|8 Resaiing Vel Connecticut Department of Transportation




ProperCAD Model Types and Usag

, o 2 1
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_ Sheet Models
Contain Border Cell & Cabuts
The Desigr& Survey is referenced into the shée
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ProperCAD Model Types and Usag

—— Continued

~_\HW_MSH_0123.0123_. CT Gwi_2D_Sheet

—— =
{

—— Sheet Models mamm Design Models

Transient Shape for publishing PDRgl@tting All geospatial features horiz alignment,

Doesnot display in printMicroStation recognizes th&hape so 4 i ;
users do no?h;/\,e t% placefence. g . guiderail layout, sed. Control, signs,

: _ pavement markingstcX
Geospatialljocated Sheet File

Usedfor plan view sheetg contains onlyannotation

Detail Sheet Fill

Usedfor typical sections, miscellaneous detajlson-geospatial
Connecticut Department of Transportation




ESSENTIAL IMPROVEMENTS

Resolve 3D inconstancies

f;

Tolerance (%)

1

Elev. 300+

1.000000
Mass Properties

lizplen Certroid

Tolerance (%)

Dlirection ™ i

1.000000
Mass Properties

lizpl=y Centroid




ESSENTIAL IMPROVEMENTS

ued
Refrain from copyingther units design features

Proposedlesign elementsare being copiedrom otherdisiplinesinsteadof
referenced. This practiamakesit easy to miss critical design updates.

NOCOPYING IN OTHER UNITS DESIGN FEATURES, USE REH

Edge of Road
copied in from
Highway Design tc
Signal plan early i
design stage

Actual Edge of
Road location at
Final Design

Proposed Signaliitkes P
equipment is in : —
the wrong
location

\




ESSENTIAL IMPROVEMENT S

ntinued
Do not place appurtenances/features directyut sheet

Design layouts arbeingplaced directly in the sheet model, cup and
portions moved to fit within the sheet border. With theappurtenanceso
longer in the correct geospatial location other design ua#snot easily
reference them to check for conflicts

ALL APPURTENANCES/FEATURHSBE PLACED IN THE COR
GEOSPATIAL LOCATION IN A DESIGN MODEL NOT THE C




ESSENTIAL IMPROVEMENT S

Place the design in the corragtospatialocation

When features are not ithe correct geospatidbcation otherdesign units
can not easily reference them to check for conflicts.

ALL FEATURKSLL BE PLACED IN THE COR
GEOSPATIAL LOCATION IN A DESIGN MQ

B Viewl, 2D D'v.:5|gr1

EJ - “‘n" J_ = .& @O -

Actual
geospatial
location of N

existing topo L e

tinued



http://www.ct.gov/dot/lib/dot/documents/aec/eed/rotate_ref_file_oops_1_with_callouts_2.wmv

ESSENTIAL IMPROVEMEN I

ontinued

Checkyour Coordinates

488100.000, 222300.000 KeyPt

After rotating theREFERENCE FILE After rotating theVIEWthe
the coordinates no longer match coordinates still match

Connecticut Department of Transportation



ESSENTIAL IMPROVEMEN I

ontinuéd

Clean your MicroStation File

Everything inone File
planc profiles¢ crosssections
OK for InRoads Working File

Not acceptable for Master Design

Model Layout J

BEEEE EE&&TE{

/,?

DefinedModel Types and Uses §|
= Disorganized final design files

i



ESSENTIAL IMPROVEMENTS
Consistent InRoads geometry naming

-5z Geometry Projects
I |= Default =- % Geometry Projects

= |. 1?_’» 0456 15 f-j== Default é : ﬁ
Cogo E:IJ‘I'I'l,—_'r [= I.

Only the final option _ s o .2 Cogo Buffer v
should be included 1. |:| j Route 44
__ Pobe |_ Route 44

: Ilf Drlw.-_-wa-,- lones
Only one profile = i . L.]= Driveway_Jones

||f Maple_Road
should be present fo Tl Maple_Road

each horizontal B o EORLT Route 4
P ! . i.|== EOR_LT_Route 44

| ] f ECOR_RT_Route 44

...... |= EOR_RT_Route_44

|é| E Driveway_Smith

— e ! I
. .. — - . Driveway_5Smith
not intuitive -]== My_Alignmen ‘

The names are g S~ My Alignment

Names of alignment shall be intuitive and easy to understa

Connecticut Department of Transportation



CAD STANDARDS REVIEW
5 Easy Steps to a Clean CAD File

1. Do not copy in other units features
USE REFERENCING

2. Place all features in the correct geospatial location
ROTATE THE VIEW NOT THE REFERENCE FILES

3. FollowCTDOPprocedures for defined model types
SHEET VS DESIGN

4. UseCTDOTustomized Tasks afdols
DO NOT CREATE YOUR OWN LEVELS

5. Only the current design data should be present
DELETE OLD DATA

Connecticut Department of Transportation




PHASE 12D MODEL CENTRIC DES

Complete
QA
Check List

MicroStation b
Files

Add EED
Fill out & Submit Zip

Receive . |
QA Submittal Manifest File to
ProjectWise

Check List Manifest to Zip File
from

Create EED

+ Notice To Contractor that EED is For

Support Units Information Only Contract documents
supersede

Connecticut Department of Transportation



PHASE 12D MODEL CENTRIC DES

Continued

QA CHECK LIST
V- “
|

MicroStation Design Models

- All graphicalelementsare at the correct geospatial location.

- All graphicalelementsare placed onthe correct CT DOT Level.
Files are free of all cross sections, profiles, construction linesfor design purposes.

- Files are free of annotationthatshould reside in the cut sheets.

- Files have clean reference attachments, only needed reference files & no redundant references.

[ Al3Dfileshavelinesand elementsatthe proper elevation (nospikes).
Onlyfinal alignmentsare included (preliminary and alternate information has been removed).

- Alignmentsnamesand descriptionsare intuitive.
m Each horizontal alignment hasonly one child vertical alignment. Y 4

Surface Models

- Visualized breakline featuresand they appearto be consistentand match the 2D MicroStation file.

| Visualized breakline features, no vertical faces are present; breaklinesappearto be horizontally offset. |
Visualized both the contoursand trianglesin a 3D file. Looked at it from the top and front, side, and isometric
view. No irregulardips, spikes or voidsin the surface are apparent.
Triangleswere viewed on top of the proposed designfile. The triangles do not cross obvious breaklinessuch as
centerlines, edges of pavement, edges of shoulders, etc.
Contourswere viewed to ensure the low pointsline up with the proposed drainage structures and structure
flowlines match the proposed surface.

Connecticut Department of Transportation



PHASE 2 TRANSITION TO 3D DES

I InRoads DTM

InRoads ALG

MicroStation
Files

Complete

QA
Check List

AL

FUS )
Alemliibill
P WIHTRA '

Create EED

Receive ST OltJ: |
QA ubmitta

Check List Manifest

from
Support Units

Add EED _—
& Submit Zip

Manifest Fjle tO.
to Zip File ProjectWise

Connecticut Department of Transportation



PHASE 2 TRANSITION TO 3D DES

Continued

Current Practice of Manual Cross Section Editing

Slope limit modified in cross section using the MicroStation Modify Element Toc
A No connection to the InRoads Surface.
A Requires manual modification to slope limit Plan Graphic

A Subject to error
A The InRoads surface no longer matches the Cross Section or Plan View

21+50

Connecticut Department of Transportation



PHASE 2 TRANSITION TO 3D DES

Continued

DESIGN - TOP OF PAVEMENT SURFACE
SUBGRADE (STRUCTURE) SURFACE
EXISTING SURFACE

EOR_]t SHDR_It SHDR_rt  EOR_rt

Existing Ground
undisturbed ground surface prior to construction.

Design (Top of Pavement)

the project design as generated by InRoads using the horizontal alignments, vertical
alignments, templates, roadway definitions and surfaced editing tools.

Subgrade (Structure)

Bottom of excavation for footings, box culverts, piers, abutments, sign supports etc....

Connecticut Department of Transportation



PHASE 2 TRANSITION TO 3D DES

Continued

Check List

Surface Models
Visualized breakline featuresand they appearto be consistentand match the 2D MicroStation file.
Visualized breakline features, no vertical faces are present; breaklinesappearto be horizontally offset.
Visualized boththe contoursandtrianglesin a 3D file. Looked at it from the top and front, side, and isometric
view. No irregulardips, spikes or voidsin the surface are apparent.
Triangleswere viewed on top of the proposed design file. The trianglesdo not cross obvious breaklinessuch as
centerlines, edgesof pavement, edges of shoulders, etc.
Contourswere viewed to ensure the low pointsline up with the proposed drainage structures and structure
flowlines matchthe proposed surface.

A Bad Breakline Creates Inconsisten

Results in Spiking Contours
Triangles

Connecticut Department of Transportation




PHASE 3
3D MODEL CENTRIC DESIGN

SHEET
PRODUCTIO




PHASE § 3D MODEL CENTRIC DE:

Continued

CTDOTCurrent Practices use N@wentric Models

INITIAL ROADWAY COORIDOR IS CREATED IN 3D
MODEL IS CUT INTO 2D PLANS, PROFILES AND CROSS SECTIONS.
EACH DESIGN CHANGHASUALLY DONE 3 TIMES = PRONE TO ERRORS

_ CROSS
£ SECTIONS

= -

PROFILE
SHEETS

Connecticut Department of Transportation



