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CHAPTER 1. Introduction

Overview of the Digital Delivery Directive 2025

In 2019, PennDOT issued a directive stating that by 2025, projects will have the ability to be
designed, constructed, bid, and archived digitally, instead of relying on 2D, static plan sheets
and other disconnected documentation. Recent advances in technology provide the
opportunities to use 2D and 3D models to advance the Department’s e-Construction efforts and
start the migration to a digital construction business model. As part of the directive, PennDOT is
conducting a series of pilot projects to test and develop the new technology and methods in
using digital delivery for every aspect of the project lifecycle. Construction field teams will use
the pilot projects to perform field inspection utilizing 3D model-viewing software instead of using
traditional 2D plans and cross sections, with the intent to fully integrate these types of
technologies.

Purpose for SYNCHRO™ Training

It is important for construction project teams to have the proper tools and guidance to perform
their duties in a model-based environment. This Guide provides instructions to assist
construction teams in modifying current workflows to be able to realize the potential of digital
delivery on PennDOT projects. This document will answer questions such as:

e What tools and technologies are available to access model-based deliverables?

¢ [f | am not getting traditional plan sets and cross sections, what exactly am | getting and
how do | interact with it for inspection and management of the project?

o What are the roles & responsibilities for digital construction and inspection?

The focus of this document is to provide “how-to” instructions on accessing SYNCHRO Control
and downloading the mobile application SYNCHRO Field from the PennDOT Apple Store,
accessing project data from plan sheets to the model, interrogating the model, plan markups,
and documenting progress and issues within a digital environment.

Organization of This Document

The PennDOT SYNCHRO Training Manual is organized in a manner that introduces the user to
the basic functions of SYNCHRO Field, then covers various markup tools, followed by more
detailed investigation of the project model. After the user has completed the course, they should
be able to:

¢ Install and log into SYNCHRO Field and open a SYNCHRO Project.

¢ Navigate to, open, review, and markup various project documents.

e Access the project model(s) and perform various types of measurements.

e Create profiles and cross sections as needed and perform measurements.

e Create, review, and assign various forms such as a PSA or RFI to others.

e Access SYNCHRO Control for additional functionality.

e Inspect a bridge model based on upcoming PennDOT pilot project expectations.
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SYNCHRO Field™ — Mobile Application

SYNCHRO Field™' is a solution, provided by Bentley Systems, for
performing project inspection using digital information. This solution enables
the construction inspector and contractor to access and view project 3D
models and PDFs either online or offline via an Apple iPad Pro. It also
provides forms for Daily Logs (a.k.a. Project Site Activity [PSA] reports in
PennDOT terminology), Requests for Information (RFls), observations, and
issue tracking. SYNCHRO Field also allows you to perform measurements

such as:
e distance
e areas
e angles

e point location (northing, easting and elevation)
e station-offset and,
e slope between points or objects.

Perpendicular cross-sections can be viewed at any specified interval along any linear feature of
the project. This feature provides access to more information than traditional, sheet based,
cross section at a set interval. Two point cross sections or, linear sections, can be viewed along
pipes, culvers and wall alignments.

SYNCHRO provides geospatial positioning of the project based on the 3D design model. The
inspector can view their current position relative to each element of the project model. Much of
SYNCHRO Field can be preset for ease of access by field staff. Saved Views and preset
visualization options assist in displaying pertinent information in a manner that is intuitive for
inspection tasks. This workshop will focus on navigating within the application while performing
these activities.

SYNCHRO Control™ — Web Browser Application

SYNCHRO Control is a web-based software that provides more robust

1 l | | functionality than its SYNCHRO Field companion application. SYNCHRO
; Control is intended for office use by Contractors and DOT Construction

managers, such as the Resident Engineer (RE) and ACE. It is through this
interface, the RE and ACE will create, review, and approve PSAs, RFls,
issues, etc. that are submitted by the inspection staff or Contractor. The user
can also access the model and view various 3D aspects, along with profiles
and cross sections. The user can also access project PDFs and other documents. The main
difference as it relates to this training manual is that Control is web-based instead of a mobile
application and provides more functionality at this time for reviewing cross sections, which we
will cover in this training course.

T SYNCHRO Field™ and all subsequent SYNCHRO products and the screenshots used within this
document are the registered trademark of Bentley Systems, Inc. and are used with permission.
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CHAPTER 2. Initial Setup

Accessing the SYNCHRO Field Application
SYNCHRO Field can be downloaded from the PennDOT App Store. This section provides step-
by-step instructions for setting up SYNCHRO Field on a PennDOT issued iPad.

1. Obtain your Bentley credentials from the PennDOT 3D2025 Digital Delivery Section: RA-
PDDigitalDelivery@pa.gov
2. Download and install the SYNCHRO Field app from the PennDOT App Store.

Once you have installed the SYNCHRO Field Application, tap on the icon to open the app. You
will see a log-in screen as shown below.

Logging Into SYNCHRO Field

3. Select the Sign In button. The app may ask you “Field”
Wants to Use “Bentley.com” to Sign In, select
“Continue”.

4. Log in using your previously created Bentley account
credentials you received from the PDDigitalDelivery,
typically your work email for username.

m |

5. After the initial login, you

uField” Wants to Use most likely will stay logged SYNCHRO Field
“hentley.com” to Sign in, even if you close the
In application.
This allows the app and I |
website to share information 6. For assistance with Bentley
about you. SYNCHRO login issues,

contact the Digital Delivery Bentley
Cancel Section.
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CHAPTER 3. Overview of SYNCHRO Field

This chapter will cover the interface of SYNCHRO Field to prepare you for using the application
in later chapters.

SYNCHRO Field Interface

After logging in, you will see the home screen showing projects that you have been added to.
This Guide will focus on the PennDOT Inspector Training - Indiana exclusively. The workflows
and techniques in the Guide apply to any SYNCHRO project you are assigned to.

12:00PM  Fri Jul 26 aee = O 73% T
Projects @

Favorites Al projects

35 3006 3

8308) CONST
6 250 (8308) CONST

PENNDOT Inspector Training - Inclia 580006 134 (101292) CONST

PENNDOT Inspector Training - Indiana 58 0 3530
PENNDOT Inspector Training - Indiana 58 0006 134 (101292) CONST 35 300

Date created: Jul 12, 2024 Date created: jan 25, 2023 Date created: Jun 16, 2023

=

254010 AOZ (102075) CONST
25 4010 A02 (102075) CONST

Date created: Nov 6, 2023

Tapping on a project will open your project’s Home screen. You can add a project to your
Favorites by tapping the vertical ellipsis/ellipsis menu (3 dots) in the lower right of the project
icon.
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12:05PM FriJul 26

Projects

A

Add to favorites
PENNDOT Inspector Training - Indiana
PENNDOT Inspector Training - Indiana

Date created: Jul 12,2024

58 0006 134 (101292) CONST
58 0006 134(101292) CONST

Date created: Jan 25, 2023

The default SYNCHRO Field view should have a weather report in the left pane and My Work
on the right. The My Work section is a list of tasks showing status of work that has been

assigned to you.

The weather forecast is tied to the project’s location, by latitude and longitude, and is retrieving
real time local weather data. The menu along the top of the application allows you to return to
the previous window by tapping the < symbol in the upper left of the screen.

12:11PM FriJul 26 ses

< Project home

. PENNDOT Inspector Training - In...

OF
Partly Cloudy
ntly

Friday, Jul 26
Now 1PM
E

75°

Saturday
Sunday
Monday
Tuesday

Wednesday d Thunderstorms

ﬂ Home ] My work

= Q 75% [ )

—
You have no assigned work

Work assigned to you will appear here

[=] pocuments = More
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The bottom menu bar gives access to the SYNCHRO Field screens of Home, My Work,
Documents, and More. The green button in the middle of the bar provides access to creating
project specific forms that we will be discuss later in the Guide.

My Work

In the My Work panel, all tasks currently assigned to you are displayed. You should see tasks
that have been created for the sandbox project. Once you engage in your active project, you will
not see anything until an
actual task has been created
My work e for you.

Map

o NOTE: The use of these work
tasks and logs are not
required for the initial pilot
projects. However, we
strongly encourage you to try
different workflows and
provide feedback to the
3D2025 team on the ease of
use and how intuitive and
valuable this can be within
the SYNCHRO environment.

Potential worksite access blockage

The user will have two means
of accessing the My Work list:
Map and List View. The previous screenshots depict the List view. Below is the Map view
showing the same tasks from the List view. Note that in the screenshot below, the Issue has
been selected, bringing up the floating information bubble. This is displayed only for the task
selected at the time when using the Map view. The user can tap on the icons to bring up their
respective information bubble.
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My work

“

a

a

The shaded rectangle shown in the screenshot above is set up by the project administrator to
delineate the general footprint of the project with a geofence. Note that it does incorporate more
area than the actual project, but that does not matter for any of the work that you will be doing in
the SYNCHRO Field application.
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Tasks are listed and individually tagged with the due date. Tasks fall into the following six
categories:

Record of specific observations, i.e., documenting
Observations contractor surveyor’s elevations on a bridge
Observation component.
@ Logged site related issues, assign responsible party
Issues e .
for prioritization of resolution.
Issue
Photograph Record and locate site photos on the map and model
Photograph
é PSA Record Project Site Activity per PennDOT
requirements.
PSA
RE Record contractor Requests for Information and
assign reviewers and approvers.
RFI
Daily Log Record you daily activities
Daily Log

Filters and sorting can be accessed via the two icons in the upper right of the screen.

10:34 AM  Fri Feb 17 ees - 64% B

My work @ @

List  Map
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There are several ways to filter work tasks. You can explore various ways of filtering now before

moving to the next page.

Reset

Sart by

Filter by Status

Observation 1

In review Draft Approved 0 | | Rejected ( Voided

Filter and sort

Newestfirst | Oldestfirst | NameAZ | NameZA  Status

Quality

Safety

Done

Assigned Tasks

NOTE: The only
way to differentiate
each task in My
Work without a filter
is by the very tiny
icon in front of the
work title.

From the My Work list, you can select any assigned work items to review, edit, and/or approve.
Let us look at an example of an Observation form that was created previously.

Page | 14
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¢ ID: unique identifier auto
generated by SYNCHRO.

o Subject and Description: user-
created inputs to organize and
inform about the issue.

e Weather: snapshot of the site
weather from the time of the
form’s creation.

o Type: a user-selected pulldown
that we will explore in more
detail later.

e Status: current status of the
form, if assigned to someone for
review, approval, etc.

e Assigned To: selected from a
pre-set list based on the
configuration of the project and
allows you to tag someone to
respond to the issue.

¢ Due Date: selected by the
record creator as needed.

e Shared With: optional field for
tagging users assigned to the
project, much like CC on email.

e Media Tab: tag an image or
video file and add comments to
better explain any action taken
as the task is reviewed and
resolved.

Page | 15
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4:41PM Mon Dec 5 ees w! F50% .

Observation Close

Potential worksite access blockage
Vo4

Edit

1D
S10-00002

Subject
Potential worksite access blockage
Descriptior

Issue with access to be investigated

Fair

sibia 45°F - Curren

-O-

F - High
I'\

9°
28°F - Low
10mph - Wind
Type

Conditions

In review

Assigned tc

Kevin Martin

Due date

Dec 31, 2022

Shared with

Jennifer Steen

Media  Comments

Map location

i"
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The green button along the bottom of the screen will allow you to apply an action to the task.
Tapping on the vertical ellipsis menu will provide additional options. The options that you sees
will depend on their assigned role and what type of form they are working on.

e Approve: approves the task.

e Submit for review: submits the task for review to the designated reviewer/approver.

e Save and sync: saves your progress and syncs the work to the cloud.

¢ Save and sync later: saves without syncing to the cloud.

¢ Send Back: sends the task back to the original submitter without rejecting it.

¢ Reject: rejects the task.

e Void: cancels your current actions and resets the form. Officially tracks the action as
opposed to canceling or deleting the form.

Save and sync

Map location

Save and sync later

Reject

Void

Latitude: 42.044019 / Longitude: -80.109959 Send back

I |
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Documents

The Documents section provides access to project documents that can be downloaded to the
tablet or accessed “live” via a cellular or WiFi data connection. The Document folder, located in
connect.bentley.com, houses the Training folder which has files and videos that can be used
during training sessions. The Connections tab shows the link to PennDOT’s on premis
ProjectWise where access to the design Common Data Environment (CDE) is achieved. This
connection will give you access to project documents, and files.

From the Home or My Work screen, you can tap the Documents button at the bottom of the
screen to access a list of folders. Clicking through the folders, you can see documents of
various types.

12:45PM  FriJul 26

Documents

|
[
Downloaded Documents  Connections
@ Saved Searches
|
\

Training

2:57PM  FriJul 26 ‘
Documents
Downloaded Documents Connections

1 > 16 0068 376 SYNCHRO

@ Saved Searches

CONSTRUCTION

DESIGN \
MAINTENANCE ‘

Standards

NOTE: PennDOT is discussing a standardized folder structure for Construction. This example
list from the sandbox may change as the pilot projects evolve.
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More Options

The More Options panel provides access to Settings, Models, and detailed list, by title, of forms
that have been created for the project.

Settings

218 PM  Thu Feb 16

More options

° John Reese

Settings

D

3

o =
o al &

Models

Daily Log

Issue

1 Observation

Photograph

PSA-Roadway

PSA-Structures

7 RF
/A

Selecting settings gives you access to:

e Account

o This allows you to log out of the application

e Feedback

o Allows you to export logs (de-bug)
o Clear logs

o Toggle sending usage data

SAUFM FHOUI 20

< Settings

Account

Export logs

Feedback Clear logs

General

About

Send usage data

pennsylvania

DEPARTMENT OF TRANSPORTATION

=D 73% .

Y A 1VUT0 -

Feedback

e General, and
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o Clear local Storage. (clearing local storage will eliminate and markup you may
have completed offline. Make sure to synchronize through the WiFi or cellular
prior to clearing.)

o Changing your units, and

o Toggling fingerprints. (fingerprints allows you to see your finger location when
sharing your screen in through a projection or online meeting.)

S1aFM FTIIUI 2O =y g 10070 -

4 Settings General

Account Clear local storage

Feedback Temperature unit *E
About Show fingertips

e About

3:ZUPMFTIOUL 2D eoe N 4 1UU70 -

< Settings About

Version 3.5.2.9 What's new

Account

Copyright © 2024 Bentley Systems, Incorporated. All rights reserved.
Feedback

Including software, file formats, and audiovisual displays; may only be used pursuant to applicable software
General license agreement; contains confidential and proprietary information of Bentley Systems, Incorporated and/or

third parties which is protected by copyright and trade secret law and may not be provided or otherwise made

available without proper authorization.
About

TRADEMARK NOTICE
Bentley and the "B" Bentley logo are registered or non-registered trademarks of Bentley Systems, Incorporated.
All other marks are the property of their respective owners.

End user license agreement
Terms of service
Privacy policy

Acknowledgements

Page | 19

PENNDOT'S BENTLEY SYNCHRO USER GUIDE |




pennsylvania

DEPARTMENT OF TRANSPORTATION

Forms Review by Type

The listing on this screen provides you access to a listing of all forms that have been created for
the project by type. You are able to review, edit and comment based on your current
credentials. This figure shows the list of Observation forms. All lists are similar to this.

3:33PM Thu Feb 16 ves = (@ 66% M )
< Observation forms @ @
List Map
ID: S10-00003
Beam Seat 1
Assigned to: John Reese
6 days overdue - Status: In review

D: $10-00002
Beamline 1 Elevations
Assigned cott Mcmasters

ID: 510-000¢
Potential worksite access blockage
As nasters

o SocUments — More
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CHAPTER 4. Working with Project Documents

Accessing Project Bocuments

As discussed in Chapter 3 Documents, you can access project documents via the Documents
tab at the bottom of the screen. In this chapter, we will explore the various documents contained
within the Inspector Training project and try out its review and markup functionality for PDFs.

Keep in mind that these files are available online and offline. If you will be working in an area
without Wi-Fi or reliable cellular service, download all files you plan to access offline to your
device prior to going into the field.

3i3SPM MUl Zb oo VLI RYRUGZY )

Documents
Downloaded ~ Documents  Connections Download
Training > PSE-0000

1 > Attachments

Rename
. 0068-376_Tabs and Summary 240701.pdf
»

Markup

model-view.8e7cc2c3-8ec7-4bc5-843f-e94a9b8ae605.png Delete

Open natively
MPMS 106502 - draft special provisions.pdf

Local files can be accessed through the Downloads tab.

S:30FM  FrIJul £Z0 VBN (7 TUUY -
Documents

Downloaded Documents Connections

. 0068-376_Tabs and Summary 240701.pdf

It is important to remember that the files are local to your device and will update the online files
when you are able to re-establish an internet connection and re-connected to the Bentley cloud
server over cellular or Wi-Fi.

Do not remove or delete local downloaded files from your device until you have re-
connected to the SYNCHRO service online and verify that the changes you made in the
field have been uploaded.
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The user also has various document and folder management abilities from the vertical ellipsis
menu in the upper right corner.

3:43PM MUl 26 = BN () T00% (-
Documents

Downloaded Documents  Connections

Upload from photos
Training PSE-00001 Attachments

Upload documents
. 0068-376_Tabs and Summary 240701.pdf

Record video

model-view.8e7cc2c3-8ec7-4bc5-843f-e94a9b8ae605.png
@ Create folder

MPMS 106502 - draft special provisions.pdf Select

As you can see from the screenshot above, tapping on the vertical ellipsis menu allows the user
to:

¢ Upload from Photos: upload previously captured photos on the iPad.

o Upload Documents: upload documents stored locally on the iPad.

¢ Record Video: activate the camera to record a video. The video will be added to your
photos and give you the option to upload it to your devise.

e Create Folder: Create and name a custom folder.

e Select: allows the user to batch select multiple files and/or folders.

Along with the ability to capture video, the user can tap on the camera icon to the left of the
vertical ellipsis menu to directly access the iPad’s camera and capture a photo or video to a
desired folder.
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Opening a PDF

There are two ways to view a PDF in this application. The first is a reader version and the
second is the markup version. We will explore both, starting with the reader. Navigate to a
Project PDF by selecting Training\PSE-00001.\Attachments. From here you will see the file
0068-376 _Tabs and Summary 240701.pdf. Double tap on the document and it will open in a
viewer

Document Viewer Options

4:2Z2PM  FriJul 26 LI RN () 937 -
|
| | o T ome_ [ o Josmer T CoTY T moome | secnow | _sweer
SUMMARY [ T T T T e T e T w T Twow
L I I | |
en foR M ror
no on ~o
fouantm DESCRIPTION e T8 fauantimy] DESCRIPTION osma DESCRIPTION o e
e SHEET e sweET
o1 | cLeanmo avo onmena oras st | cuass 2 excavanio
G w | o
| o
o | ceanaie o arumamG ron sTaeau wmcATon s [ e ks dxcavanon
| . o]
e | oewoumon sc 205 | FORDIGN BORROW EXCAVATION
o me | o
| o
e | oemoumon asc A pp—
oaez w2 | o
6] o .
a2 | oemoumon wsc w205 | SELECTED BORROW EXCAVATION ROCK CLASS Rt w
Gaes e P
| o V2 a1
sz | oewoumon asc a8 | sttcreo sommon cxcavanon mocx cuass na s | emen | s een
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The in the ribbon at the top of the view are used navigation.

<

00
0o

Q

Navigates you back to the Document page

Used to open the side pane to access the Outline, Comments, etc.

Allows you to see individual pages.

Allows you to search a document for full or partial text.
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Panning in the PDF is achieved by one finger a. touch and b. drag. Zooming can be
accomplished by c. two finger pinch, to zoom in and, spread to zoom out. The gestures are

normal to Apple devices.
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Document Markup Tools

Now we will open the same PDF in the markup viewer. Navigate to the same PDF
(Training\PSE-00001.\Attachments. From here you will see the file 0068-376 Tabs and
Summary 240701.pdf ).Select the vertical ellipsis menu in the upper right. Select Markup from
the list. When the document appears you will see a new set of tools in the top ribbon.

4:40PM FriJul 26 LAl d T EN) () Y1 .
1 < 0068-376_Tabs and Summary 240701.pdf
I 0O B Ry View Annotate Shapes Insert Measure Fill and Sign Q K
SUMMARY e e e o o e e e 2
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e
DESCRIPTION orwon TAB lontim DESCRIPTION a
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g
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s | e evomact rom - rwe

Once the PDF has opened in the View workflow, tap on the icon in the upper left as shown in
the screenshot below. This opens the left side pane, displaying the index of pages (similar to
PDF bookmarks), as well as Layer/Level control.

8:44AM SatJul 2/ eee =T BN () /9% . )
0068-376_Tabs and Summary 240701.pdf

View Annotate Shapes Insert Measure Fill and Sign Q |‘

SUMMARY

] DESCRPTION =" &

HEES

B 8) 8| 8| 8 8 8§ 3 §ffs

£ B B| B[ B B B B Bl B 3
i

i

This view allows you to navigate the PDF in various ways, using the index of sheets on the left
to select and, allowing you to pan and zoom using your fingers or Apple pencil.
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The markup tools are outlined here.

View Annotate Shapes Insert Measure

¢ View: Cancels the active command. Use this to halt markup and pan/zoom

¢ Annotate: Provides common markup tools that allow comments/issues, text placement,
etc.

¢ Shapes: Provides tools for drawing clouds and other shapes.

e Insert: Provides tools for directly adding an issue, photos, or links to documents

e Measure: Provides tools for measuring distance, area, etc.

ANNOTATE

The user can access annotation tools to create PDF markups. As shown in the screenshots
below, text can be placed in various colors and sizes and flagged as an issue. Alternatively, a
comment can be placed that also allows you to create an issue. Each markup and comment can
be tracked by the Markup pane on the left that is turned on by selecting the flag icon in the
upper right of the view.

9:32AM Sat Jul 27 cee = 0 73% =
< 0068-376_Tabs and Summary 240701.pdf
O B @ All Changes Saved Annotate M Q ]K
A g OT 2 2 B A A T T A- A A A
v S 4 Uﬂ VI UJ qu Ij }I' {' Iw Markups (7)
¢ - SEE SPECIAL PROVISIONS Sort: | Position v | |4 Y
ITEM FOR ITEM
o S No
QUANTITY, DESSIPTION . pesiGN  TAB - lquaNTITY] DESCRI » John Reese
UNIT SHEET UNIT -
Create Issue
0201 | CLEARING AND GRUBBING NO TAB 0204 | CLASS 2 EXCAVATION feate Jssie
0001 337 0001
s cY
4201 | CLEARING AND GRUBBING FOR STREAM MITIGATION STMG 0204 | CLASS 4 EXCAVATION
0001 30 0150 | John Reese
LS * cY '
0202 | DEMOLITION misc 0205 | FOREIGN BORROW EXCAVA'
0001 216 0100 !
LS cY Create Issue
0202 | DEMOLITION MmisC 4205 | SELECTED BORROW EXCAV.
0002 2072 0200
LS cY
0202 | DEMOLITION mIsC 0205 | SELECTED BORROW EXCAV. = John Reese
0003 610 0264
LS cY o
0202 | DEMOLITION misC 4205 | SELECTED BORROW EXCAV &
0004 73 0366_| GROUTED WITH CLASS A CE
CHOKED WITH NATIVE STRE
[ TON T John Reese
0202 | DEMOLITION misc 0212 | GEOTEXTILE, CLASS 1
0005 6034 0001
LS LF Create Issue
0202 | DEMOLITION misc 0212 | GEOTEXTILE, CLASS 4, TYPE
0006 6400 0014
LS SY
0202 | DEMOLITION MmIsC 0212 | GEOTEXTILE, CLASS 4, TYPE A John Reese
0007 6210 0016 -
s sy

Each markup allows the creation of an issue. The issue form that is filled out in this workflow
can be assigned to any role or individual who is participating in this SYNCHRO session.

See Create Issue in Chapter 7.
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The Note tool lets you place a note or comment bubble, as shown below, and add you text in
the Markup window on the left. This markup allows individuals to have a conversation but does
not provide the option of creating an issue.

Yi4/AM  datgul £/

RN WG /27 -

Markups (7)

Sort:  Position o | |l ¥

Q

< 0068-376_Tabs and Summary 240701.pdf
0O B O All Changes Saved Annotate
A B OT g2 28 A A T T A- A A
4 - SEE SPECIAL PROVISIONS
ITEM _— FOR ITEM
auantmy| N© DESEW ION 1t b oesion|  TAB  fquanriry| O
UNIT i ext bax SHEET-| UNIT
CLEARING AND ¥ b

0201
0001

LS

337

0204
0001

cY

CLASS 2 EXC/

4201
0001

CLEARING AND

LS

FOR STREAM

30

0204
0150

CY

CLASS 4 EXC,

0202
0001

DEMOLITION

LS

216

0205
0100

cY

FOREIGN BOF I

0202

DEMOLITION

4205

SELECTED BC

John Reese

John Reese
Comment

Reply

>

Each tool has options that allow you to edit the existing markup, create issues or reference the
issue created by another individual.

Tap on any markup and the selection of icons appears below the markup.

UNIT e RIS SHEET
0201 | CLEARING AND GRUBBING NO TAB
0001
LS o
420®| CLEARING AND GRUBBING FOR STREAM MITIGATION STMG
000 @

LS ¢

0202 | DEMOL|T K K MIS
LS
0202 | DEMOLITION MISC

The pallet allows you to edit color, line width and, transparency

no longer have the ability to delete the markup.

-@- The trashcan deletes the markup (Note: once an issue has been created you
|K

The flag provides the creation of an issue. (See Create Issue in CHAPTER 7)

|' The flag with a plus mark allows you to attach someone’s previous issue within
+ your issue.

ﬂ The lock locks your markup. This is a toggle that allows you to unlock the markup.
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SHAPES

Annotate Shapes Insert Measure

£ 0 C o @ » ~ 7 v 6o o o
The Shapes tool allows you to create various items such as rectangular or circular shapes,
along with clouds, lines and leader arrows, as well as freehand drawing. These can also be
tagged as an Issue or RFI.

1. Scroll to sheet 2 as shown in the screenshot below and tap on the Shapes button, then
the Cloud command.

2. Tap on the screen to start drawing a cloud around the List of Equalities.

3. Drawing a cloud can be a little tricky on the iPad. You will want to tap and hold your
finger down to start drawing the first side of the cloud shape. Then drag your finger to
the first corner and let off. If you do not stop touching the screen, you will just drag the
cloud line around the page. Once you have it located similar to the screenshot below,
pull your finger off the screen, then tap the end of the cloud line to continue with the next
side.

4. Continue in this manner until you have drawn the three sides as shown below. You will
notice a target square appear on the origin point of the cloud. You can then tap the
square to close the shape if you wish. If you need to continue to draw cloud sides, you
may do so. Then tap the square target to close and accept the cloud shape.

109 AM FriFeb 3 e W T ED28%E
< Markup_Example.pdf NOTE you
(I} B & All Changes Saved View Annotate Shapes nser Measure Q = &=
can create
Z OO0 0 6 /7 ~ 7 av o o o
: Y Position¥ | an issue
it .
from this
3: G2 Kevin Martin 01/17/2023 .
(Gt cloud in the
2 Kevin Martin 02/02/2023 same
H (Create Issue )
fre manner
; - ||| used
H /" Kevin Martin 01/18/2023
(Create Issue ) preVIOUSIy
E with
“ T Kevin Martin 01/17/2023
i (Gramteronse) Freehand
S| o Text

£ Kevin Martin 01/17/2023
is (Create Issue )
‘ 2 Kevin Martin 01/17/2023
ev < 2/22 >
i < % 2 Kevin Martin 01/17/2023
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INSERT
This tools will be used to insert issue forms, stamps, photos and, text boxes. (links and

signatures are not used)

0068-376_Tabs and Summary 240701.pdf

All Changes Saved View Annotate Shapes Insert Measure Fill and Sign

® 2 4 @B O <

@ Insert an issue form (See Create Issue CHAPTER 7)
() Inserta stamp

Insert a photo

0o

Insert a text box

MEASURE
This tool allows you to set a scale for the measurements you are taking. PennDOT'’s sheets are

normally 1"=25". New scales can be added in the dialog box on the right.

RN () DY .
0068-376_Tabs and Summary 240701.pdf
View Annotate 1sert Measure Fill and Sign Q |‘
€ ¢ L o @ B v € ©v & &
if] scale 10in=250ft ~ L
1
SUMMARY & owant 100-0n 8 |
precisior “lm New Scale

FOR lLEOM Distance: 0
DESCRIPTION DESION| T8  [auanTiTy DESCRIPTION Angle: 0° [
SHEET UNIT X: 0 :
| \ND GRUBBING NO TAB 0204 | CLASS 2 EXCAVATION Y: 0 !
337 0001 4

CcY

& Distance
[ Arc

—
1

o+ Perimeter

@ @ Shapes

/" Count

"
1
.
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CHAPTER 5. Model Access and Navigation

Along with accessing project documents, SYNCHRO allows you to access the design model(s)
to review 2D/3D information from their mobile device. This section of the Guide will walk through
the basics of accessing and navigating the various model elements and views.

1. To open the model view, navigate back to the Home Screen and tap More on the project
Home Screen

‘ ( Project home

My work

2. Select Models

‘ 11:08 AM Sat Jul 27

More options

\ Q John Reese

Settings

@ Models

e

Daily Log

;\& Issile
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3. Select the .16 0068 376 Model

16 0068 376 Model NULL

NOTE: Each time you open a model the software will determine if it needs to be Downloaded or
updated before you begin. Your work will continue to synch as long as you are connected to the
internet. You will be able to view and markup the model when you are disconnected from the
internet. Your changes will be re-synched once you return to cellular or Wi-Fi coverage.

NOTE: should a model be edited and synchronized with the project, you will be alerted to
update your model data.
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Setting the Display

The model will open to the default view.

2]
L]

TOOLS CREATE VIEWS VISIBILITY DISPLAY

To navigating the model, use finger gesture of

¢ One finger to rotate
¢ Two fingers to pan
¢ Two finger pinch and spread to zoom in and out

Select the ellipsis menu in the upper right corner to Fit view and got to Top View

Fit view

Top view

The select the Arrow in the upper right corner to use the on-board GPS to show you current
position on the project.
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You will see both the 2D and 3D elements of the model when rotating.

® Fit view

Top view

TOOLS  CREATE  VIEWS  VISIBILITY  DISPLAY

The tools along the bottom of the view allow for more adjustments to the display.

TOOLS CREATE VIEWS VISIBILITY DISPLAY

Visibility allows the manipulation of models and categories (levels). You will be able to toggle on
and off whole model and individual levels to suite the needs of your task.

Model tree  Categories
|
. @ @ 160068 376 Model
‘ @ Vv mm 160068376_FEDR
@ > @ ALGO, 160068376_ALGO.dgn, Default

@ > mALGT, 160068376_ALG1.dgn, Default

@ > mm CORO_1, 160068376_CORO_1.dgn, Default
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Display allows you to change the Render mode and Camera. The Lock top tool locks the model
in top position so that you can rotate in a flat plain.

Reset

Render mode

OV O¥ | @

Smooth shade Hidden line Solid fill Wireframe

Camera

Orthographic Perspective Lock top

Display
Other settings

Show map

Close
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Saved Views

At the bottom of the screen tap on Views. This will open a window of Saved Views preset by
the Administrator. For this sandbox, we have access to the following Saved Views:

Default ESPC - Stage 1 ESPC - Stage 2/2A ESPC - Stage 2/2B ESPC - Stage 3

TOOLS  CREATE VIEWS VISIBILITY  DISPLAY

Selecting a view will take you directly to that data set.

Creating Saved Views

You can create your own saved view by navigating to a location in the model and selecting the
plus symbol above the views. Name your view and it will be available to you the next time you
want to visit that location. Once created you can perform the following:

Delete

Rename

Default ESPC - Stage 1 ESPC - Stage 2/2A ESPC - Stage 2/2B

Retake

Share

TOOLS CREATE VIEWS VISIBILITY DISPLAY

Your view can only be seen by you unless you choose to share it with the team. You are the
only person who can edit the views you create.
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Background Map

For easier orientation to real-world conditions, you may require a background aerial map.
SYNCHRO can display Bing Maps in the background for 2D orientation. This background can
be switched on and off via a toggle on the Display button along the bottom of the screen.

Tap Display and then toggle on the Show Map setting. You should see the map stream into the
project in the background, as shown in the image to the left.

A 3

2 b
- A s Gorbett'Spe
- Caakny . i 3 ) < LO_ USRS

Oakwood!Dr

’ =
s HeidrickSt. o

d s DO by,

Reset Display

Other setting

Re * Show map !

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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Tapping on the Visibility button will open a file tree that allows you to control both the visibility of
the models and the individual levels that appear under the Categories tab.
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By toggling models and levels on and off you can drill down to the data you need to see. Try
turning a few things off by navigating the Model Tree and tapping the blue eye icon

Select a Saved View to return to a standard model view.

Model tree  Categories

2 @ 16 0068 376 Model

>

>

>

Vv  m 160068376_FEDR

m ALGO, 160068376_ALGO.dgn, Default

m ALG1, 160068376_ALG1.dgn, Default

s CORO_1, 160068376_CORO0_1.dgn, Default

s COR0_2, 160068376_CORO0_2.dgn, Default

v VvV VvV VvV Vv

mm CORO0_3, 160068376_CORO0_3.dgn, Default

TOOLS CREATE VIEWS VISIBILITY DISPLAY

Model tree Categories

TOOLS

1-Notes

2D-BASE-DRAN
BASE DRAIN - feature in plan view

2D-BASE-DRAN-NP

BASE DRAIN - not visible feature in plan view (Non-Plotting)

2D-BASE-DRAN-PIPE

BASE DRAIN - pipe feature in plan view

2D-DRIV-EDGE

DRIVEWAY - edge line feature in plan view

2D-DRIV-LANE

DRIVEWAY - lane line feature in plan view

2D-GRAL
GUIDERAIL

CREATE VIEWS VISIBILITY DISPLAY
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CHAPTER 6. Measurement and Civil Tools

The Tools menu will provide you access to various application tools for measuring, creating
profile and cross section views, as well as selecting objects to investigate their properties. We
will start with an object selection and a look at the object properties.

Object Selection & Properties
The Select tool allows you to highlight objects within the model and perform various actions. We
will explore this functionality in the next few steps.

1. Tap on Tools at the bottom of the application to bring up the Tools menu. From here,
Select is already active by default. This will allow you to tap on the various objects and
lines in the model. As you can see from the screenshot below, once selected, the object
will highlight and display some basic information on screen. In this case, the pavement
was selected and now appears in a bluish-grey color, along with geometry information in

orange.
< . Sl
I ey e
40 ren w
[~ e S
. &5 s |
ROx 2z 1 ! :
Q ! @
5 = B
B 5
@ W
w =5
g 8h <
0= e
v
. Q
\ M 3
\ o s L
I i iyl 50
/ E'}éo(
e /A ] o5 >
e § Properties ] ~&z 3
o i &g
! 3 Q
§ Hide
| o STA ; ; r
o LAl ,7i'r'?i ~ Isolate
2898 5
© 0006 0 ( ~ @
Select Distance Location Area Radius Angle Stat Dese|ect Profile
TOOLS CREATE VIEWS VISIBILITY DISPLAY

Tap on something similar to this and then tap on the “Selected” button in the lower right. This is
a context menu that activates when at least one object is selected. Multiple objects can be
selected at the same time and will be indicated with the appropriate number. To the far right is a
vertical ellipsis menu that brings up a dialog box as shown above.

2. Tap on “Properties” and the object’s properties can be seen along the bottom of the
screen as depicted on the next page.
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Smgan
oSy

L7

v oselectea itemis)

Properties

3C-ROAD-ASPH-TP

CORO_1, 160068376_CORO0_1.dgn, Default-3D
er Labe R-Asphalt Top

Vv Feature

Mesh\Modeling\Feature - Component\ROADWAY\ROAD-ASPH-TOP
Feature Name R-Asphalt Top

v 0413 SECTION PAY ITEM-SY-SUPERPAVE_MIX-STANDARD-RPS_PLANT-MIXED-PWL-LTS
COURSE: WEARING
PG 645-22
0.3 to < 3 Million
9.5 MM
18"
H
ESCRIPTION SUPERPAVE ASPHALT MIXTURE DESIGN, WEARING COURSE, PG 645-22, 0.3 TO < 3 MILLION ESALS, 9.5 MM MIX, 1 1/2" DEPTH, S...
UNIT SY
QUANTITY: 5372.218715 yd?
04130245

VERIFIED

PennDOT is working to ensure most all ECMS Pay Items are incorporated into the model in the
future.

Below are some properties and their descriptions. These may change depending on the type of
object that you have selected and is not an all-inclusive list.

e Feature: The Feature Definition and Name from the Bentley model. This may provide
you with information that will help them identify the exact nature of the object selected
based on standard naming conventions.

e 0413 SECTION PAY ITEM-SY-SUPERPAVE...: This section of the properties provides
custom information that was set in the design model via an Item Type. In this example,
the pavement information, along with ECMS pay item number and a quantity, are
displayed.

¢ Civil Quantities: This section provides the civil quantity information harvested from the
model. In this example, the area and volume of the pavement is shown.

o Component Layer: This information is also harvested from the design model. In this
example, the Start and Stop Stations are listed, along with the Volume Option that is set
to “Design” from PennDOT’s CADD Standards.

e Model Source: Lists the source file where the model information comes from. Per
PennDOT naming conventions, this example is from a federated Corridor Model file.

e Selected Item(s): internal mapping for the iModel and other applications.

e Source Information: Same as “Model Source” but adds the specific GUID for the
selected object.
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The user can select multiple objects at once. However, the Properties display will be less helpful
as it will likely only list ***Varies*** in any field that is different across the selected objects. It is
recommended that you only investigate one object at a time from the model.

If you have suggestions for useful information that can be added to objects in design in this
manner, similar to the pay item and paving information, let the Digital Delivery team know for
future development.

Selection Alternate Menu

Properties

Now let us investigate the other menu options besides “Properties”:

Hide
Hide

Isolate
Hide will turn off the display of the selected object(s). This may be T
helpful when an object overlays other objects and obscure their
view. Deselect
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Isolate

Isolate turns off the display of model
objects except what is selected. As
shown in the screenshot to the left, the
geometric properties of the object are
visible as well as the object itself.

NEWS  VISIBILTY  DISPLAY

Emphasize

Emphasize changes the display of the
model to dither or greyscale the other
objects and highlight the selected
object.

Deselect

Clears the selected objects. This does
not reset the view to show the rest of
the model.

The user may tap the blue icon shown in the screenshot to the right to
bring up a button that allows them to cancel out of the Isolate or @ solated %
Emphasize views. Note that in order to view the entire model, you &
must change the view or tap the left arrow in the upper left to return to
the project selection screen.
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Measurement Tools

SYNCHRO Field has a variety of measuring tools available to use in 3D, Profile, and Cross
Section views. In this section of the Guide, we will explore these tools and try out the various
methods to measure parts of the model.

Distance

The “Distance” command allows for measuring linear distances between points. The user can
measure any two points or “snap” to specific points of interest. Once you tap the “Distance”
command, then taps anywhere on the screen, a virtual mouse appears, allowing you to select
points of interest more easily than a typical finger tap.

® © 066 6 6 6 6 O

Select Distance Location Area Radius Angle Station offset Cross section: Cross section: Profile
perpendicular 2 points

TOOLS CREATE VIEWS VISIBILITY DISPLAY

1. Tap the end point of the inside curb line labeled “Tap Here” in the
screenshot above. When hovering your virtual mouse over this point,
a tentative snap icon will appear when you are close to a tentative
point, as can be seen in the graphic to the right. This icon is Keypoint
Snap. This means that it will snap automatically to any tentative point
nearest to the virtual mouse that is either an endpoint or midpoint if
you are close enough to the point. A yellow X will appear once properly snapped
to a point. Otherwise, tapping the screen will select a point wherever you have the
virtual mouse.
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NOTE: Keypoint snap is hard coded into SYNCHRO and is the only option you have for
shapping to a point.

2. Next, drag your virtual mouse to the left point shown in the screenshot
below. A yellow X will appear once you have successfully gotten close
enough to snap to the end of the curb line.

3. Next, drag your virtual mouse across the sidewalk and pick any point that you wish.
Select a point that is as close to perpendicular as possible without snapping. The
distance readout will float with your mouse as you move it until you tap, locking in the
point and giving you distance information.

(@ Enter point to measure from
/

Distance:5ft @

TOOLS CREATE VIEWS VISIBILITY DISPLAY

4. The yellow readout at the bottom of the screen is an expanded readout of the
measurement. Tapping on the yellow bubble will open a Properties window at the bottom
of the screen showing more information about the measurement. The example on the
next page shows the Distance, Run, Rise, Slope, among other information. This is an
example of selecting two points on 2D objects. This means that the Z value isn’t relative,
and the measurement is essentially a top view distance.
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Properties Close

~ Distance Measurement [5 ft]

Distance:
5 ft

Run:
5ft

Rise:
Oft
Slope:
0.00 %

AX
47382 ft
&Y
1.5968 ft

Start Coordinates:

1327864.65, 693813.55, 0

End Coordinates;
1327869.39, 693811.95, 0

Other information that you can get in this manner are coordinate readouts of the two points in
XY format. Note that Z is 0 as these objects are measured in a 2D saved view.

In the upper left corner, next to the X, is an icon of a ruler with an x on it. This will undo the
measurement(s) and clear out the Properties bubble. Tapping the X to the left of the ruler icon

will reset the
command
out of

“Distance”.

Now let us look at measuring cumulative points along a path to get a total distance and segment
distance measurements.

5. Once you have measured between two points, hover the virtual mouse near the end of
the first measurement line. You will see a yellow X indicating you are snapping to that
end point. Now you can direct the mouse to any other point and tap the screen. You
should see something like the screenshot on the next page.
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| Cumulative Distance: 23.6414 ft (@ 7

TOOLS CREATE VIEWS VISIBILITY DISPLAY

6. The yellow Distance bubble now says Cumulative Distance. Tap on the yellow bubble to
open the Properties window and see a Cumulative Totals section at the top of the
Properties window. Scrolling down will then show you the individual measurements.

~ Cumulative Totals

Distance:
23.6414 ft

Run:
23.6414 ft

~ Distance Measurement [18.6414 ft]

Distance:
18.6414 ft

Run:
18.6414 ft
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Location
The “Location” command allows you to select a point and get coordinate information such as
XYZ, Lat/Long, and Slope.

1. Tap on the same curb end point as before to show a floating XYZ point readout in a blue
box.

2. Tap on the yellow bubble at the bottom to open Properties and show an expanded
information table about the selected point.

2]
]
<\

X: 1327864.6543 ft
Y: 693813.5469 ft
Z:0ft g

Coordinates: 1327864.65, 693813.55,0 /

TOOLS CREATE VIEWS VISIBILITY DISPLAY

v Location Measurement [1327864.65, 693813.55, 0]

Coordinates:

1327864.65, 693813.55, 0

Latitude/Longitude:
42°2'49.0"N, 80°6'32.0"W
Altitude

0ft

Slope:

0.00 %
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Area

The “Area” command allows for the measurement of a 2D or 3D area. In the screenshot below,
the light blue highlighted area was measured, now displaying the square footage. The area
measurement was created by tapping on snap points in a similar manner to the previous
“Distance” command.

1. Try to duplicate this area measurement.

2. Tap on the yellow bubble to expand the Properties to show Area (a 3D measurement),
Area XY (2D measurement), and Perimeter.

Area: 167.0782 ft2 (D /

TOOLS CREATE VIEWS VISIBILITY DISPLAY

~ Area Measurement [167.0782 ft?]

Area:
167.0782 ft?
Area XY:
167.0782 ft?

Perimeter.
76.8818 ft

Edge Count:
8

The linear elements being measured in this example are on zero elevation, so effectively a 2D
measurement. Tapping on elements in a 3D view will show slope areas, as well as a 2D top-
down area measurements.
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The “Arc” tool allows you to measure an arc distance. Hovering the virtual mouse over
snappable points allows you to select two points along an arc and get Properties for the
measurement. Below, you will see a screenshot of the traffic island nose being measured

around the arc.

1. Try to duplicate this arc measurement.

2. Tap on the yellow bubble to open Properties and review the Radius, Diameter, Arc
Length, and Circumference. Practice measuring arcs now.

TOOLS CREATE VIEWS VISIBILITY

R: 19.1797 ft

s
%
V-

Radius 19.1797 ft (@ = /

Q

v Radius Measurement [19.1797 ft]

Radius
19.1797 ft

Diameter
38.3594 ft

Arc Length
19.0131 ft

Circle Circumference
120.5095 ft
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Angle
The “Angle” command allows you to measure the angle between three points. By tapping on the
three points shown in the screenshot below, you can get an angle measurement.

1. Try to replicate the angle measurement as shown below.

2. Expand the Properties to review the various angle information provided.

g 5 4 .
at
’.‘I
§
7
i
il
/i
,f'
6'“
ie‘
i
/i
o
é |
/ /i /
120°43'13.81" / ,-":
1
£ ¥
Angle 120°43'13.81" @ !;‘
i
Properties Close
v Angle Measurement [120°43'13.81"]
Angle
120°43'13.81"
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Clearing out the Measurements

When you wish to exit the measurement command, tap the X character beside ruler icon in the
upper left will stop the measurement. However, the measured items and readouts will remain
until the ruler with the X icon is tapped to clear all measurements during your session.

Cumulative Distance: 68.417 ft ()

TOOLS  CREATE  VIEWS  VISIBILITY  DISPLAY

As shown below, the previous measurement will persist even across different measuring
commands.

NOTE: the length readout is
highlighted blue. This means
that the Distance measurement
is active. The user may tap on
the angle readout to set it as
active and access the
expanded Properties of the
Angle measurement.
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Civil Tools

The following commands leverage the civil data in
the model to provide information for you. In this e @ @ e
version of the training Guide, the commands are Smonofx  Crosssmcor  Cross st profil
in beta access status, denoted by the yellow i -

diamond on the icon. In the future, these will be absorbed into the standard deliverable
commands of SYNCHRO.

Station Offset
This command allows you to track station and offset information on selected points along the
model.

1. Tap the command and then again on the screen to bring up the virtual mouse.

2. Next, identify a geometric element, centerline, baseline, etc. For this example, we will
use the alignment near the approach road. Select the line representing the centerline
and it will highlight in blue and a floating readout appears that will now follow your virtual
mouse.

3. Snap to a point on the edge of pavement to see station and offset information. Now click
on the yellow bubble at the bottom to expand the Properties of the readout.

SN

S o
FRAAAFTONE & 34

(60)
sTONE AL

' 24" MAPLE

STEpg 61)

R
%

Properties Close

Vv Station Offset Measurement [-38.9 ft]

Station:
1251+61.20
Offset;

-38.9 ft
Longitudinal Slope:

-4.81% (-20.8:1)

Lateral Slope:
-8.59% (-11.64:1)
| Rise:
‘ -3.34 ft
Alignment Coordinates;
1517257.22, 380608.55, 1377.74

Offset Coordinates:
‘ 1517218.39, 380610.85, 1374.4
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The expanded Properties dialog contains the Station and

v Station Offset Measurement [-38.9 ft] i
Offset readout, along with:

Station:
1251+61.20

Offset: ¢ Longitudinal Slope: Snapshot of the vertical grade

'38'91. . (profile) slope at the selected Station point.

2B1% G208 o Lateral Slope: slope between the measured point and the
Lateral Slope: station reference point.

-8.59% (-11.64:1) . . . .

fee ¢ Rise: change in elevation between the measured points.
334t e Coordinates: XYZ readout of the point along the

Alignment Coordinates: . .

1517257.22, 380608.55, 137774 alignment and the offset point selected.

Offset Coordinates:
1517218.39, 380610.85, 1374.4

NOTE: if you need an elevation, you must access the Properties and look for the Z value on
“Offset Coordinates”. And you must be in a 3D view and snap to a 3D object.

Multiple points can be measured in a single Station/Offset session.

4. Pick multiple points as shown in the screenshot below. Note that each time, you must
select the alignment first to get the correct reference information. Once finished, tap on
the yellow bubble to see multiple point information. Then tap the ruler icon in the upper
left to clear out the measurements.

Station: 5+40.33
set: -15 it

Station: 5+13.84
Offset: -15.0028 ft

Station: 5+13.84 z /
N
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Create Perpendicular Cross Sections — Roadway Model

SYNCHRO does not yet have the ability to save a cross section or set of sections as a saved
view (future development). The user will need to follow these steps each time they wish to view
a cross section and perform measurements.

1. Go to Views and select the Default view.

ESPC - Stage 1 ESPC - Stage 2/2A ESPC - Stage 2/28 ESPC - Stage 3

TOOLS ~ CREATE  VIEWS  VISIBILITY  DISPLAY

2. As previously covered, the “Lock Top” camera setting has been reset since the Saved
View has changed. At this time, reset the “Lock Top” camera aspect from by navigating
to the Display and selecting Lock top.

Reset Display
Smooth shade Hidden line Solid fill Wireframe

Camera
Orthographic Perspective Lock top

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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3. Once you have finished the camera setting, tap on Tools and then the “Cross Section:
Perpendicular” command and then tap on the plan view to pull up the virtual mouse
reticle. On the screenshot above, notice the pulldown in the upper right. By default, this
is set to Alignment and needs user input to graphically select the reference alignment for
creating cross section views. The user can tap that pulldown to see a list of alignments
in the model that can be selected from the list. However, for this exercise, we will select
the alignment with the virtual mouse.

Alignment v

Station offset Cross section: Cross section: Profile
perpendicular 2 points

Select Distance Location Area

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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4. After tapping on the screen to pull up the virtual mouse, the view changes to highlight
selectable alignments and dithers out the rest of the model. This is for ease of selecting
an alignment. Tap on the centerline shown in the screenshot above and move the virtual
mouse around the screen to select the initial station that will be displayed. Note that this
station is only the first one displayed after executing the command. We will change the
station later to an even station for the sake of simplicity.

? / - EME

@ Alignment v

==
|

iIC

]

O ©¢ 0 6 @@@@6

Station offset
ppd\ ccccc

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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Tap on the screen to open a cross section view at the bottom of the application and
zoom to the extents of the section, based on the extents of the terrain model from which

the data set was created.

12" DEC] D
R

1367.84 11

] 4 1251+401.5¢ » »

TOOLS CREATE VIEWS VISIBILITY DISPLAY

Sections can be indexed by selecting the arrows in the lower left corner or, typing in a

desired station.

e <4 1251+01.5¢ P >

TOOLS CREATE VIEWS VISIBILITY DISPLAY

LN
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You can zoom and pan in the cross section window just as you are able to in the model.
Information can be pulled from the elements in the cross section.

12§
247
¥ @l
RF

12"DECI D

8" DEAD

0068_BL

1379.85 ft
Properties

Hide

Isolate

@ selected

Emphasize LA

Deselect
TOOLS CREATE VIEWS VISIBILITY DISPLAY

The distance measurement tool can be used to get distances along elements in the profile.

0068_BL

Cumulative Distance: 4.52 ft @
SEX VAl

<  1251+00.0C  »

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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Create Profile - Roadway Model
Next, let us look at creating a profile view. Like the cross section view, a profile view cannot be

saved in this current version of SYNCHRO Field.

1. Tap Tools and then Profile.

2. Tap in the top view to bring up the virtual mouse. Again, you can use the mouse to
select an alignment or use the pull down list in the upper right. For this exercise, tap on
the alignment shown below and a profile view will open below the top view.

1232+99.21 1237+99.21 1242+99.21 1247+99.21 1252+99.21 1257+99.21 A 1263+00.61 A 1268+00.61 A 1273+00.61 B 1278+07.57 B 1283+07.5

TOOLS CREATE VIEWS VISIBILITY DISPLAY

If you wish to increase the profile view size, swipe up on the top center of the view to resize.

Similar to cross sections, you can pan and zoom on within the profile view and tap on elements
or points. However, information on the profile is not as abundant. Selecting the proposed
vertical alignment will provide property information.
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Forms
In this section of the training Guide, we will cover the creation of various activity reports. These

are optional for the first round of pilot projects. We encourage you to experiment with the
functionality, but at this time, your current workflows will still prevail for creating Project
Site Activity Reports (PSAs), Requests for Information (RFIs) or logging any issues that
need addressed by the contractor or someone else in PennDOT.

This section will demonstrate how to create and complete a SYNCHRO Form. There are six
forms available through the CREATE tab. CHAPTER 3. Overview of SYNCHRO Field outlines

the function of these forms:

®© ©® 0 0 O

Daily Log Issue Observation Photograph Pre-Bid Guest PSA
Access

TOOLS CREATE VIEWS VISIBILITY DISPLAY

Placing a form is as simple as selecting the form you want to place and then selecting the model
element you want to place it on. It is a good idea to navigate to the location where you want

your form to reside before beginning the process of placement.
Once placed, select the “Create ( ) button at the lower right corner of the view.

|
C (RN

1270
24" MAPLE

R =

If you change your mind, you can tap on the X in the upper left corner to cancel the operation.
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Create Issue
Now let us create an issue. For this exercise, we will note that a contractor has a downed work
zone sign or needs to clean out and repair their silt fence after a hard rain.

This is very similar to the previous exercise, so recall those steps and tag an issue somewhere
on the model.

1. Now create an issue with a photo and tag someone to provide a review like the example
screenshots below.

5:30PM Fri Jan 20 ol 0 100% . 530 PM Fri Jan 20 i ) 100% .
Create Issue Close Create |ssue Close
armpn
Subject Type
Work Zane Sign Damaged " Safety
Description Priority
Raad work ahead 500 feet sign knocked aver, Needs ta be reset 1 critical
Status
Assigned to Due date
Cloudy -
33°F - Current Dan Sheldon - Fen27,2023  ~
~ Shared with
=~
Allen Melley
Type
Safen
atety tMedia
Priority
14
1-Critical
Status Wap location
Assigned to Due date
Dan Sheldon - Feb 27,2023 -
Shared with
Allen Melley
Model location
Media
Add
Map location
E L

NOTE: RFls and Observations work similarly to the Daily Log and Issue workflows above.
Spend some time creating some additional RFIs and/or Observations. When finished, you may
close out of SYNCHRO Field, and we will look at SYNCHRO Control.
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Now we will look at documenting
beam elevations as checked by the
contractor. The current workflow has
the contractor’s surveyor checking
beam elevations as they are
installed and presenting the survey
output in a spreadsheet. We will
cover how to use the Observation
form to collect and track that
information.

1. Open the steel bridge model
and select the 4.01 Steel
Girder View Saved View.

2. Zoom into the model to the
beamline furthest left of
centerline.

3. Tap on the “Create” menu at
the bottom of the screen and
then tap “Observation”.

4. Tap on the end of the
beamline.

5. Now tap on the green button
in the lower right to “Create
Observation”.

6. Fill out the appropriate fields,
placing some elevation notes

' pennsylvania
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4:53PM Thu Feb 9

Observation

M

Map location

Wl EE40%E
Close

Beamline 1 Elevations

&

Edit

ID:

510-00002

Subject

Beamline 1 Elevations

Description

From contractor survey;

1186.49

1188.56

1188.83 Mostly Cloudy

118864 60°F - Current

1 62°F - High
31°F - Low
15mph - Wind

Type

Progress

Status

Draft

Assigned to

Scott Mcmasters

Due date

Feb 27, 2023

Aedia  Comments

Submit for review

in the Description field like you normally would record on the bridge plan sheet.

7. Once you have finished, scroll to the bottom and notice that the observation is now tied
to the model. The image shown will not reflect the Saved View that you are in. It will
display the rendered bridge model.

8. Tap “Save and Sync” to capture the observation and store it with the project’'s model.
You may be asked to pick the status of the form. Will not matter for this example, but
“Draft” does not send the form to the assigned reviewer.
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Project Site Activity (PSA) Report

Utilizing SYNCHRO to capture your sight activities will allow you to tag the model in the exact
location of your recorded activity. The forms, PSA-Roadway and PSA-Structures have been
created to provide a quick way of recording your inspection activity. The current workflow of a
final recording in the PennDOT PSA mobile application will remain until further potential
development of linking SYNCHRO to ECMS. This section will direct you through the initial
workflow of recording a sight activity within the model using the form PSA-Structures form. Both
the PSA Roadway form is similar in appearance with the exception of roadway model elements
for inspection.

A sight activity can be recorded in several different ways. All initial screens of the SYNCHRO
Field application have the green circle with a plus sign that gives you access to all the available
forms.

o Yocur — More

This is the “Create New” button where you will be able to start a new form. Select the PSA form
for this exercise.

Create new

© O

Issue Observation Photograph PSA RFI

Creating this form outside of the model allows you to record the activity but only tags to the
model if you select the “Model Location” button at the bottom of the form.

Related forms

Map location

Model location
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Selecting the model location In SYNCHRO Filed only allow you to tag the model as it is shown
in the default view. SYNCHRO Control will allow you to select a saved view and then tag a
specific model element. The optimal way of using the form is to create it while in the model view.
To create a form inside the model first, zoom to the model element you want to tag then, select
the “Create” button in the bottom menu bar, select the form, select the location for the activity
then, select “Create PSA-...” in the lower right hand of the screen.

Create psa-structure e

Selecting “Create PSA-...” will take you to the form where you can add the data from your
activity.
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The images below and on the next page will guide you through the details of filling in the PSA-
Structures form. Try filling out a sample PSA form, then we will discuss this method compared
to your current workflow.

Select Discipline from the

dropdown
Date
viscipline
Feb 17, 2023 7 i
Structures J]j
Discipline Drainage
' Earthwork
waork performed ELPC-PCSM
Describe the inspection task and LanciEapng
supply pertinent data Rail
Weather notes RuaE
Traffic gl
Tap "Log
Weather" to s
Log Weather e —
record current o Loy et
conditions

Inspection notes

Use this area to make comments on
the inspection

Material notes

Use this area to make comments on
materials if applicable

Equipment notes

Use this area to make comments on
equipment conditions or issues
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Status

Open i

Assigned to Due date

JohnReese  Assign this for review is needed ~ Pick a due date

Shared with
Share with individuals or by Role from a drop down list

(] Restrict access to creator and assignees

Add attachments =

Add attachments from local or
Related forms cloud documents

Search and add related forms by D or subject if needed

Map location

-+ ‘Tag a location on the 2D map where this activity took place

e

Model location

+ ' Tag a location on the 3D model element where this activity
_took place g
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Editing Forms
Editing a form is a similar process for all forms. There are some differences in the workflow that
are explained the examples here.

1. From the My Work screen, tap on an Issue form to view the content.
2. In order to edit an existing form, tap on the pencil icon next to “Edit” as shown below.

3. Now you will
have the
ability to
update fields
on the form.
You can look
at the various
fields here,
then close
out the form

without o 4=

Edit

4:40 PM Mon Dec 5 see w FT50% @ )

Issue Close

Drainage Issue

saving.
ID:
155-00004
4. Other forms Siibladk
are editable Drainage Issue
. Description
in the same .
manner. Cloudy
32°F - Current
36°F - High
32°F - Low
11mph - Wind
Type
Materials
Priority
2-High
Status
Assigned
Assigned to
Scott Mcmasters
Due date
Nov 18, 2022
Shared with

Media Comments

Attachments

#*=38 drainacel.ine
s

Submit for review :
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CHAPTER 8. SYNCHRO Control

SYNCHRO Control is a web-based interface that will feel similar to Field but is geared towards
project management and administration. It can be accessed from a mobile device using the
Safari browser but requires continuous internet connection. This interface provides functionality
that isn’t yet integrated with Field. We will discuss those functions later in this Guide.

For those with laptops, you will access Control via Chrome or another approved browser. Open
your browser and go to https://construction.bentley.com/login

The figure below show the home page of SYNCHRO CONTROL on the iPad:

3:29PM Sat Jul 27 wee = ) 42%
O <« AA & construction.bentley.com ) ﬂ] +
PENNDOT Inspectar Training - Indiana
_;,‘, SYNCHRQ Control s i * - @ .
i PENNDOT \nspec[ol’Tr’alnmg- Indiana

PENNDOT Inspector Training - Indiana
B PENNDOT Inspector Training - India... 83°F
f 87° 87° 82° 85°
Hame Sunny Clear Partly Cloudy Thunderstorms Mastly Clear
pere My recent activity My work Create
Documents
Contracts Issue
il )
Dashboard Observation
Photograph
@ @ Pre-Bid Guest Access
Thera are na recent items There is no work assigned to you
PSA
RFI
Y.
%
Administration

View all

iModels

16 0068 376 Model

Model as of 7/12/24 for 16 D068 376

A\ Partially completed View report

Summary

Mywerk  Project

0 0 0 0

@ hew
€ owrdvan
© N
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Notice the similar functions to Field. We will discuss the additional functionality of Dashboard
next.

Dashboard

First, let us look at the Dashboard. This is a customizable interface of at-a-glance metrics.

- e 4 2 0

i
0 0 0

The “Category” pulldown lets you filter on Office and Field data. For this example, we will leave
it set to “Construction Office”. Spend some time looking through the various modules.

If you have any issues or concerns about the way the project is configured, you can contact the
Digital Delivery Section.

Documents

This is like the Field interface, with a couple of additional options for document storage. “Files”,
“Connections”, and “Plan Set” are the same as in Field, with one functional difference. When
accessing a PDF, the default is to open it in the Markup tool instead of a read-only viewer.

siazPM Satuulz/ = W 407 wy
) < AA @& construction.bentley.com © [1“] + O
PENNDOT Inspector Training - India...
=y swehroconol [ o * - Q) Y
PENNDOT Inspector Training - India...
Documents Plan set Specification Media explorer ;
nf v 7z Documents v ©Z Documents > Training > PSE-00001 > Attachments View: Default
Hom
® Out to me [0]
(2% v 7 Training
Work v PSE-00001 Q C .i ||| ) [=
E Attachments
Documents > 7 RVI-00003 Name Y Version Y/ Description Y/ File nam
> RVI-00004
(¢ _rJ > 2 16 0068 376 SYNCHRO 0068-376_Tabs and Summary ... A 0068-376_Tabs and Summary ... 0068-37(
o =
[=] 0068-376_Tabs and Summary ... A 0068-37(
; E” model-view.8e7cc2¢3-8ec7-4bc... A model-view.8e7cc2¢3-8ec7-4b... model-vi
Dasht
MPMS 106502 - draft special p... A MPMS 106502 - draft special p... MPMS 1t
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Specification is a custom Bentley storage location that isn’t used today but can house any specs
and notes that are provided to the Contractor at bid.

Media Explorer houses all media that has been cataloged on the project.

Model Navigation
1. Start by clicking or tapping on “Home” and then scroll down to the iModels.
2. Select 16 0068 376 Model
3. Once you tap to open the model, your interface will look like the screenshot below,
somewhat consistent with Field, but with additional functionality.

SourmM Satuu £/ wee e are Y

MO < AA & construction.bentley.com () B+ O

< 16 0068 376 Model

Qakwood'Dr

-

4
sofHeidrickSt.o

g:,)’

| Messages R Identify element [4) Views Presentation @ e+

The model navigation tools are slightly different from Field. While Control can be set to use a
touch screen, by default we are working with a mouse. The View Cube is your friend. Get to
know it well! If you find yourself lost in 3D space, clicking on “Top” will change any view to a top
or plan view. If that view is rotated, you can click on “Top” again to rotate to geographical north
orientation.

The other Navigation tools are as follows, left to right:
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¢ Rotate About Point: allows you to rotate on any point on the model. Make sure your first
selection is on the 3D model. If you select off the model you will “fly”off into space. Your
way back is either view previous (see below) or, a saved view.

e Pan: allows you to grab the model view and move in a 2D plane.

¢ Fit View: pans the camera out to view the entire extent of the model.

e Window Area: allows you to zoom into a defined window area.

e View Previous & Next: Allows you to scroll through views that have been saved to
memory this the current session.

Spend some time navigating the model, then return to a “Top” view. Now we will look at the
bottom menu, as shown below:

Bottom Menu Bar

P I L VN .\ B nl B T FELTL T T T I L i

(™ Messages R Identify element [ORE™ & Presentation @ -+

e Messages: Provides application messages and errors.

e Command Instructions: This location is where the application gives you instruction
regarding your next step with each tool. Look here for guidance when using new tools.

e Views: This is the same as “Views” in the Field application. The user can access various
saved views to help in navigating and working within the model.

e Presentation: This menu is like the one found in the Field
application. The user can change the way the model information is

presented on the screen. So far, we have spent our time in S Cﬁ uf
“Modeling” render mode. Another useful mode is “Wireframe”. The | o= | e
user can also change the background colors of the sky and ground & N

or change to a uniform solid color. This can be handy when working
in bright sun or whenever you feel that the background color ;
clashes with the model element colors. e e o

¢ Snap Mode (Only on desktop CONTROL): Similar to Field, controls
how you can tentative snap to objects within the model. NOTE: Control has more
functionality than Field when setting snaps. Look through the available snap options.

e Scope: refers to the method of selection of objects and their hierarchy withing the
attribution schema. This will stay set to Element for the use of SYNCHRO at this time
until the model information is more rigidly structured.
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 [a|m +| Another useful view control is Map Layers located in the right widget pane.
TR @ < | This pane can be pull out by dragging the side bar or double click on the side
=== ssvee. - A | bar. Here, you can turn on and off the background map, as well as select the
sackground + | type of Bing map to stream. Click on the pulldown menu to see these options:
Add Layer e Bing Maps: Aerial Imagery — aerial map without labeling.
e Bing Maps: Aerial Imagery with Labels — adds in road labels, names,
L + | and route numbers. Additionally, this provides neighborhood name labels.
' e Bing Maps: Streets — provides a street map as opposed to an aerial
image.
View Controls Within the Model & Q| s @ #*
Now we will look at the “Model” tree. Model Tree v
This menu can be accessed in the ® @ B D@ 3D ® Q
same location as the previous “Map o e
Layers” menu. “Model Tree” provides v M 5-34174_Test2 FEDERATED
yOU W|th |eve| ContrOI Of the mOdeI. ~ M Ref, 5-34174 _Test2_FEDERATED.dgn, Default-3D
This is where you can tumn levels on or S
off Wlthlng a hierarchy. For example, > W Ref-1, Custom 3|er.ucg.;r|. Deck + Conc End Diaphs
you can turn off the graphics for an . # MRS Lt Ao Mt Rloe S Bty
entire file, all the way down tothe | = ) 37 e e e
individual levels. > B 5-34174_OBM_2_Final.dgn, Default
@ 4umm> W S-34174_Existing Surface.dgn, Default

The Eye icon indicates if something in
the model is visible or not. Also, along the top of the tree are further view control options, such
as turning on and off all 3D objects or all 2D objects.

1. Spend some time exploring the “Model Tree” view control pane and then turn off the
existing surface file (two locations as shown above).

Now change the “Model” tree to “Categories” in the pulldown list. “Categories” are classified with
a field within the object’s property that is populated by the design authoring software.
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2. Once you have selected “Categories” from the pull down, scroll
through the list to see how the list is organized. Clicking on the right
arrow will expand the category to show two sub-categories. For this
sandbox, the category designated as “-alt” controls the visual elements
within the model.

3. Try clicking on a few “eye” icons and turn various objects on and
Off, 5 e < 2| ﬁ" SRR 2
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Civil Tools
SYNCHRO Control offers expanded civil tools from SYNCHRO Field. Let us explore some of
the different functionality.

The vertical menu ribbon in the upper left of the view contains the Civil Tools. We will look at
this in a moment. Other useful tools are under “Measurement Tools” indicated by the ruler icon
(red outline). This tool set contains various measurement options like Distance, Area, and
Perpendicular Distance.

Selection tool.
b

Measurements
&
42 Sections by plain

“Civil Tools” will provide you with various options to query the model. This can
H include creating a Profile view or a Cross Section view dynamically. You are
not able to save profile views.

PROFILE
Profile much the same way in CONTROL as it does in Field. There are a few advantages that
we will cover.

Click on “Profile” and either tap on the control line or select 0068_BL from the “ldentify”
pulldown at the top of the screen. This will open a profile view along the bottom of the screen as
shown below.

w.carm datounzs . = W 0170 =y

[ < AA @ construction.bentley.com © N +

£ 16 0068 376 Model -

Y |/

0068_BL Profile View Options

Crossing Geometry
R-value Formatting
Station Length 328.0833 ft

v| Annotation Options |

| VPI

v VPCNVPT

v/| Slope

v| High/Low Points

v| Sight Distance

1261+98.97 A 1266+00.37 A 1270+00.37

) Messages Enter point to measure from [4) Views & Presentation @  see
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Settings can be found by selecting the gear icon in the upper right of the profile view.

Profiles in CONTROL have measurement tools that allow you identify offset and elevation as
well as horizontal and vertical measurements.

2 Profile

Another setting that may be handy is the vertical exaggeration. This is 10 by default. The user
can change this in the dialog box in the upper right of the profile window as shown below.

10 e X

Once you are finished looking at the profile, click the X located in the upper right corner of the
profile view to exit.

CROSS SECTIONS
Dynamic corss sections can be created by accessing the Perpendicular cross-sections tool in
the Civil Tools fly-out.

Civil Tools

Profile < Civil Quantities

= Perpendicular cross-section @ Drive

2 points cross-section zm Minimum Clearance

Station Offset

1. Select the “Perpendicular Crosss-Section” tool from Civil Tools. You may click on the
blue centerline as shown in the screenshot below or pick 0068 BL from the Alignments
pulldown menu. If selecting the alignment graphically, make sure that you get a similar
floating dialog box to the one shown in the screenshot below, indicating that you have
managed to select the proper alignment graphic.
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Wy 9070 Y

b < AA & construction.bentley.com © h + O
< 16 0068 376 Model -
Selection: | Alignment | Element | Alignments: | Identify = |

Identify

0068_BL

BASE-DRAIN10
BASE-DRAIN7
BASE-DRAINS
BASE-DRAIN9
BAUER_N

BAUER_RD_BL

™ Messages Define Station [ View & Presentation @ e

2. Now You will be asked to select the beginning cross section station. The station can be
adjusted in a few ways later, so for this exercise, drag your cursor to an area near the
alignment location shown in the screenshot to the left, somewhere around STA 2+50.

Notice the line representing the cross section location. This is a dynamic section line that will
also allow you to set the offset width as you move your cursor. The cursor will snap to elements
in the model, which is fine for this exercise, as it will ultimately create the section width
automatically based on the iModel extents.

First, let us look at the station input field. Clicking on the gear icon opens a Settings menu that
allows you to set the station interval to any distance you desire.

In the upper right of the cross section window is an input field that allows you to set a vertical
exaggeration for the cross sections. By default, this is set to 1, or no exaggeration vertically. By
clicking on the gear icon to open “View Options”, you can toggle on “Linear Geometry” and set a
point weight. It is recommended to turn this on and keep it on at all times.

== Cross Secti..
=[Sk LER

> o £

Navigation Options

o Intervals | 20 ft

(@ ) superelevation

1250+00.00

0068_BL

1386.19 ft
@ Vertical Clearance
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On the far upper left of the cross section view are three icons shown in the screenshot below.
These will provide you some dimensioning and measuring tools that SYNCHRO Field does not
yet have. If these tools are of significant use to you, accessing Control via a mobile browser will
be the only option for now, until these tools are integrated into the Field app.

Let us take a quick look at the three tools, from left to right:

Create horizontal dimensions of distance and slope

Create vertical dimensions of distance

Measure a 2D area

Identify offset and elevation

3. Pan to the left side of the road. and click on the horizontal dimension icon. Now click on
the crown point of the road in the cross section view. It is helpful to get close enough
with your cursor that the keypoint snap engages. Now click on the left edge of road. This
will draw the horizontal dimension. Now pick a place vertically to display it and left click
once again to accept.

4. Now, click on the vertical dimension icon and zoom into the subgrade block of the left
shoulder. Click on the right top and bottom points of the subgrade edge and then left
click to place the dimension in a visible location.

5. Now click on the area icon and hover over the orange subgrade block. Click in the block
and the area will flood and report the square footage.

== Cross Secti... ‘

= I 3 b |

MO < AA & construction.bentley.com ) h + ©

< 16 0068 376 Model

These dimensions will persist as you index to you next station unless the point change in the
roadway template. In this case, you will need to re-set your dimensions.

Left Widget Pane
The left widget pane gives you access to Data Visualization and, Civil Reporting. This pane can
be accessed by dragging out the sidebar or double clicking on it.
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DATA VISUALIZATION
The user can create preset views based on specific criteria found within the model objects. The
difference between a saved view and Data Visualization is in the filtering and classification
capabilities of the data associated with the model elements.

SI15PM  SatJul 2/ oo = BN 1% Y

0 < AA & construction.bentley.com & @ + O

< 16 0068 376 Model 4

Anchored Horizontal Measurement does not have tool settings.

K J % %

Data Visualization + Q
‘ Drainage <
ECMS Pay Items <
| ECMS Pay Items 4000 and ... <
ESPC <
! Guide Rail <
Right-of-Way <
Utilities - Existing <
Utilities - Proposed <

The list of visualizations has been created by the Design Team. Select Drainage and you will
see that all elements that are not part of the drainage system are faded and the drainage
elements have been made available.

o Emphasize: enhances the view of the rebar by making all other elements more
transparent and greyscale.
¢ Isolate: turns off the view of all other elements besides the rebar.

Model elements must be initially visible to show up under data visualization.
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CIVIL REPORTING
Civil reports can be created in a couple of ways. The user may click the + icon to the far right of
the report type as shown below by the red arrow. Conversely, you may right click on the type of
report to bring up an alternate menu that allows for the creation of subfolders and new reports,
as well as some organizational commands, such as Rename, Cut, Copy, and Delete.

1. Right click on the Horizontal Alignment/New Report/Alignment Geometry Report. You
can create any of the standard reports, but for the sake of organization, it is recommended

™ Dais &5 Civil Reports »

Civil Reports + K

~ Geometry Reports

> Hc

W

g New Folder
e

=+ New Report » i Alignment Geometry Report

~ Quan
« Al =l Rename > Quantity Report By Area
v By X Cut =T Quantity Report By Alignment
(5 copy
O Delete

to keep Geometry reports here and Quantity reports within the Quantity Reports section.

The horizontal and vertical reports for SR 0068 BL have been created by the Design Team.
Click on the report to view it in either a pop-up or separate browser window.

Anchored Horizontal Measurement does not have tool settings.
® & |5 bd
Civil Reports + KB

Vv Geometry Reports

Vv Horizontal Alignment oo ‘
Zz SR 0068 BL ®

A Vertical Alignment

New Folder

Vv Quantity Reports + New Report »

A Along Alignment =l Rename
A ByArea X cut
u
© Copy
@ Delete

As shown in the screenshot to below you will see the Alignment name, description, and style, if
properly noted within the design model. You will also see the iModel name and a date the report
was created.
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fisua 3 Civil Reports b4
@ SR 0068 BL LZ
SR 0068 BL
IModel: 16 0068 376 Model
Changeset: 07587fff4affbf726b7eb27d529ff021308ddb46
Report Created: Sat Jul 27 2024

Note: All units in this report are in US survey feet unless specified otherwise.
Alignment Name: 0068_BL

Alignment Description:

Alignment Style: Alignment\C-ALG2

Station Northing

Element: Linear
POB () 1238+00.00379336.2112151
PC () 1239+41.68 379462.593151
Tangential Direction:  N26.873°E
Tangential Length: 1-&.6822

Element: Circular

PC () 1239+41.68 379462.593 151
HPI () 1241+33.76 379633.9314 151
cC 0 381166.7016 151
PT () 1243+25.51379813.2071 151
Radius: 3770
Delta: 5.833° Left

Dearee of Curvature (Arc): 1°31'11.20"
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If you wish to save this report as a spreadsheet, you can export it using the button denoted by

The report will look like the screenshot below:

E3 Element: Linear

Efll £lement: Linear

Bl Element: Linear

il clement: Linear

Station Northing Easting
POB 0 782+31.84 '693042.6551  1327585.9172
HPI 0 788+88.28 '693667.1683  '1327788.1536

Tangential Direction N17.944°E
Tangential Length  '656.4422

HPI 0 788+88.28 '93667.1683  '1327788.1536
HPI ] 789+85.23 6937593085  "1327818.2536
Tangential Direction N18.087°E
Tangential Length  '86.9511

HPI i) 789+85.23 '693759.3285  "1327818.2536
HPI i} 79344486 %694102.0522  "1327927.2309
Tangential Direction N17.639°E
Tangential Length  '359.6325

HPI 0 793+44.86 %594102.0522  "1327927.2309
POE 0 796+71.48 ‘b9aa1a.1518  "1328023.392
Tangential Direction N17.123°E
Tangential Length  '326.6162
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the icon in the upper right corner of the report. You can also open the report in a new window
with the button to the right of the Export button.

NOTE that unless you rename the
report, the exported spreadsheets
will all have the same name with a
numerical suffix.
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SYNCHRO CONTROL FORMS

Forms in CONTROL function identically as they do in Field. The location and method of
placement are different. Issue can be placed by selecting New in the bottom widget pane.

Navigate to the location of the issue and select New then select the type of form and place the

issue. The form will pop up you will be able to fill in the form as discussed in CHAPTER 7.
Forms and Reports.

Page | 80 PENNDOT'S BENTLEY SYNCHRO USER GUIDE |



' pennsylvania
CHAPTER 9. Model Based Bridge Inspection

Structure Data Cross Reference Sheet

The Digital Delivery team has developed a markup up traditional bridge plan set that will help
you understand how data will be transitioned from a 2D plan set to 2D and 3D models along
with other documents. This PDF document is named “Crosswalk-IntAbutBridge.v0.4.DRAFT”

and located in the Documents section of SYNCHRO.

8:34 AM Wed Feb 15 = (D 95% ()

Documents

Downloaded Documents  Plan set

|ﬂ 01 - Design Documents > Bridge > 5-34174_Test2 > Review Aids

B Bridge Pilot Project Saved View List_DRAFT_10-13-22.xlsx
Size: 426.64 KB - Modified: Feb 8, 2023

Crosswalk-IntAbutBridge_v0.4 DRAFT.pdf

Size: 8.06 MB - Modified: Feb 8, 2023
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Page one, of this document, provides a key to the markups. Each group of data is blocked in a
specific color that indicates the type and location of the data that you will encounter. Some
information will be in the iModel as 3D data others will be included in the model as 2D Views
and finally there will be other documents in PDF or spreadsheet form.

8:41 AM Wed Feb 15 = [0 94% )
4 ED EE Crosswalk-IntAbutBridge_v0.4_DRAFT.pdf Q E] o
KLrLLLMLLLEDLOR KEY ELEMENT DESCAIPTION KEY ELEMENT EXAMPLE

DESIGNATION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION
COUNTY
SR XXXX
SECMENT XX OFFSET XKXX

SROBOEL STA KXHKK. KK

OVER  CREEK
CAOSSWALE FLAN EXHIBIT FROM 20 PLANS T0 30 WODEL DEL1VERABLE

KEY SHEET

SHEET X OF XX

S - XAXXX
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This example shows how each sheet will be color coded to clearly indicate the location of each
data set. There will be a legend at the bottom of each sheet that will provide a reminder of the
coding.

8:54 AM Wed Feb 15 .

92%

Nerth amow preided in 30

L sio- 3 . space for easy orientation
pmwoscs. e T2 €T - =/ . e ) INDEX OF DRAWINGS
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i, 0 : | & EEi TiTE
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VR T T AORGL CLEAR SFaN 1 I K {VERTey-LocaTion  * T CERERAL PLA
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ek Th T ; . 0
= K i .
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(|2 ‘] ; Ay & inta softwars toois for 7
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1F 1 roquirad s
a5 = i 0
¥ R L i WEJTVENT ° WINGRALL &
£ T2 | WETUENT T WINGRELL §
B . = TS| ABaTWENT T BEARING SEAT ELEV
) i I I L] RBUTVENT 1 REBAR SCHEDULE
3 T r B ) T eng ErisTi T ot e |
it ST4_Zagezz, 00 YL PoLE z
I 5] ‘ = Be'eldy'iisior Yo R ReLOCaten ﬂé&‘;"‘_"“
[ x M sraucTue 15y OTHERS) “— RELTUENT 2 SECTIONS
s | i | I SR e BTN ¢ DETATLS
CReTE L i a PG ELEV 34203 RETVENT 2 WINGRALL ©
i T e Boscl T i e G PEE———— KBUTUENT 2 WINGRALL §
o TR e 3 = o] P SSTUERT BTG SERT T
caage 3 P
T .pmm sua‘ =t | [Tl £ - i id D =y 4 RELTUENT 2 FEGAR SCHEDULE
BN | T T i Z e SR R
e - x Ehitt e 1 P/S COMCRETE BE&M DETAILS
BROFILE 5 -0 SLEEPER \ ] i T > P ASTOMERIC BEARING DETAILS
GRaDE Line SCam v ( | it ! I [ R SPRRRGY GETATLS T
P s 1i Ik icil | ') = $CcElr o - SRR GETAILS T
(] s ] mmm iTEw A
LA (VP rhla || L M o
n - — S8 RE TN OREENENT SECTIONS
. = — — — — iR (6 DEAILS
- - N APPROACH SLAB DETAILS T
S AFFROACH SLAR DEVAILS 2
T s = SFERSTRUL IURE RERAA SCHEDALE
440 RATING TABLES.
o 5| sreucioRe soRiGs -~ T
= = T—F 5| STRUCTURE BORINES ~ 2
= - i STRUCTURE BORTNGS - 3
—_——— s — [P

FOR ELEVATION VIEW, SEE SWEET 2.
FOR TYPICAL SECTION, SEE SHEET 4.

3. FOR LOCATION Awb DETAILS OF TWE &° STRUETURE
CITP -4 LUGATIONGH FOUNDATICN DRAIN, SEE SHEETS 1 #hD 5.
= _ 4 FOR RATINGS, SEE SHEET 34,
e s - —TREL 0 1k T TETre—— Wil revivans wil be provided wi
: I il be aciedis oo 2D Dulo s - {spsetes red andhiried witin
FOR FUTRE FEGECEING OF THIS D Algrmant wil ba shown n the [Moles, and individual clements wil viaving software including aliribules 3
Jitetab Ottt Bhibe (it | | ol accossed fom boih ne s o it for ppleapie i specitcchanges 0 model
s when applicabl
FERRL 0"t 106 10, Beck-peNDvac 10| | oocwsy an brgeconaier fes slements when appiicatie SRsTpiion Tl fora|Ters
HORIZONTAL CURVE DATA BT REvs e
e ’ B3 SR 3002 PREVIOUSLY KNOWN 45 LR 32
VERTICAL CURVE DATA <36
HeTeAes Bos COMMONWEAL TH OF PENNSYLVANIA
(ERITTIA0INA1OR | COVTOUR: LMk g 20,500 = DEPARTMENT OF TRANSFORTATION
EXISTING WiNoR CONTOUR
PROPOSED NaJOR CONTOUR [T = JUSNRI AST[fOZCOAH;llTY
i
PROPOSED MINGE CONTOUR % o il SEGMENT 0020 OFFSET 0164
i o i T = ST ST O ZT i
L xcaval o — ring Iog facations will be shawm withn
VIR lyts o8 cHbcED LB model (in 3D) with specfic attibutes <30 DYERRHEENINCERIN
CELecrED Bonon Excavat i Bo1 54 206087.50 ek o et B couts, o B3 1-SP COMP P/S CONC BULB-TEE BEAM BRIDGE
Elev 22,0 other sail propertis. See Soll Baring 01
A ; T Log shee for more detals. HTE GENERAL PLAN
o FOINT OF MINIM VERTICAL BT
UNDERCLEARANGCE DESCRIPTIoN RECH D DATE Saved View L embeds
Measure Model Model SUPPLEMENTAL DRAWINGS shes Inden roguiced
Rebar Model  Anes  UnkedDoc MO 20 petall

Page | 83 PENNDOT'S BENTLEY SYNCHRO USER GUIDE |



pennsylvania

DEPARTMENT OF TRANSPORTATION

Structure Saved Views

Specific structure views have been created to allow you to quickly reach a view where you can
get properties, measurements and other information while navigating the model. There are three
different view selections; Saved View, iModel Views, and 2D Views. Saved Views contains the
pre-selected view states of the structure for your use. You are able to modify the model and
create your own view by tapping on the plus mark in the grey circle located in the upper right
corner of the Saved View dialog. Each view has been created to provide with easy access to
various bridge elements.

Saved views =ftiodetviews— ZDuiowsl
=

2.50 Pier 1 View - Stage 4 3.04 Deck View 3.05 Deck-Barrier View 3D_Top

<

Bridge : Longitudinal Section  : Piles : Piles and Footings : Top_Lock : Transverse Section

TOOLS CREATE VIEWS VISIBILITY DISPLAY

After selecting a view, you will be able to further modify the Display and Visibility by selecting
each of these in the bottom menu bar.

1. Navigate to the 1.04 Structure 3D View Saved View. This is an overall view of the bridge
and any available additional 3D elements (ground surfaces, roadway corridors, etc.).
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2. Spend some time using the navigation tools previously explored in the earlier chapters.
At a minimum:

Rotate the model
Zoom in/out
Change the Presentation (Render Mode, Background Map)
Use Visibility to turn off the following components:

i. Bridge deck (3S-BRDG-DECK)

ii. Approach slabs (3S-BRDG-APSL)

ii. Barriers (3S-BRDG-BARR)

iv. Sidewalks (3S-BRDG-SDWK)

v. Existing surface (V-SURF-00)

oo oo

3. Next, navigate to the 2.12 Abutment 1 View Saved View.
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Saved Views
[l

> Ungrouped (4)

> Inspector Views (7)

v Updated Saved View List (9)

1.00 Plan Querview »** 1.04 Structure 3D ... wer 1.04B Structure 3D...vee
1.07 Pile Layour == 2.12 Abutment 1 Vi._e=e 50 Pier 1 View - S...ee®
SERNG

4. Measure the abutment cap width and wingwall length.

Ml P 9 ¥ O » 3 o =

01 A : "
F P
4 "
dinip A iyl v
vA
28 -~

14251 E-El_

41

‘\

5. In the same view, zoom out and use the Station Offset tool for the corner of the
abutment.
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Station: 139+93.50
Offset: -31.8333 1t

6. Finally, in the same view, use the Location tool to find the Coordinates and Elevation at
the abutment corner.

F

o

2

VE VEVEV

AVAVAVA

- X: 1644694.4044 i
Y: 354805.6619 1t
Z: 11691t

7. Spend some time navigating to the other Saved Views in the iModel. At a minimum, find
the following views:
a. The pile layout
a. Steel girder
b. Pier Stage 4
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An example of a full list of project-specific Saved Views is included as an Excel Spreadsheet
named “Bridge Pilot Project Saved View List DRAFT_10-13-22.xIsx” and located in the
Documents section of SYNCHRO.

2:08 PM Thu Feb 16 see T W 74% )
Documents

Downloaded  Documents  Plan set

# > 01 - Design Documents > Bridge > 5-34174 _Test2 > Review Aids

B Bridge Pilot Project Saved View List DRAFT_10-13-22.xIsx
Size: 426.64 KB - Modified: Feb 8, 2023

Crosswalk-IntAbutBridge v0.4 DRAFT.pdf

Size: 8.06 MB - Modified: Feb 8, 2023

Details and Standard Data

Details and standard data will be supplied as 2D views withing the iModel. These views will
consist of required supplemental 2D details (project-specific and BD-Standards), notes, typical
sections and PennDOT BC-Standards.

The 2D Views can be accessed through the iModel view, (see Saved Views & Background Map
in Chapter 6) by tapping on Views in the bottom menu bar. With this screen you are able to
select the 2D Views tab.

Saved views iMode| views e @

2.50 Pier 1 View - Stage 4 3.04 Deck View 3.05 Deck-Barrier View 4.01 Steel Girder View All_Top

<

Bridge : Longitudinal Section  : Piles Piles and Footings : Top_Lock : Transverse Section

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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2D Views will provide you with a selection all 2D data included with the iModel. Select the
desired data set to view the contents. Use the typical iPad navigation techniques to zoom and
pan to you desired information:

T .
Saved views iMode| views 2D views e @

2D Details and Notes Typical Section Views - BC-Standards Views -
Views - View 1 View 1 View 1

TOOLS CREATE VIEWS VISIBILITY DISPLAY

BC-Standards

Tap on the “BC-Standards Views” to open. Use the normal iPad navigation methods to zoom
and pan to view the information needed on these sheets. Only the standards required for the
project will be available in this view.

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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Typical Sections
Tap on the Typical Section View to open. Use the normal iPad navigation methods to zoom and
pan to view the information needed on these sheets.

LIMITS OF PROTECTIVE COATING

33'-4 1/2" OUT/OUT

SHOULDER LANE

SURVEY & CONST

LIMITS OF PROTECTIVE

COATING (TYP)

* INCLUDES 1/2" INTEGRAL WEARING SURFACE

3 EQUAL SPACES AT 8'-9" = 26'-3"
FOUR 48"x24" PRESTRESSED CONCRETE BOX BEAMS

TOOLS CREATE VIEWS VISIBILITY DISPLAY

This view is indicative of several views that will be annotated 2D views generated from the
model. For example, The General Plan and Elevations, Typical Sections, Framing Plan, and
others are intended to be model-generated Annotated 2D views. The dimensioning tools in
Synchro can be used in these views to provide additional information beyond the provided
annotations.
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Details and General Notes

Tap on the 2D Details and Notes View to open. Use the normal iPad navigation methods to
zoom and pan to view the information need on these sheets.

TOOLS CREATE VIEWS VISIBILITY DISPLAY

Note that these 2D Details and Notes are not generated from the model and are not typically to
scale. These are intended as supplemental details to the model. The recommendation is to
review these notes and details first to understand additional detail level for elements that will not
be included in the 3D model.
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Bridge Element Properties

The Structures modeling program has begun to embed PennDOT specific bridge member data
into the model. In this exercise you will data can be revealed from each model element.

1.

Open the S-34174 Example_Bridge-Steel mode

1:08 PM Wed Feb 15 ase = ([T 77% )

14 Models

3 ~PRIMARYS

A-SR 4010-Example Roadway $-34174_Example_Bridge-Concrete 5-34174_Example_Bridge-Steel
Last updated: Jan 27, 2023 at 10:47 AM Last updated: Jan 26, 2023 at 3:09 PM Last updated: Feb 10, 2023 at 2:52 PM
@ Size: 96.5 MB

| Download ‘ Download

2. From the main model screen, tap on “Views”, then select the 2.12 Abutment 1 View
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Saved View.

Saved views iModel views 2D views e @

1.00 Plan Overview 1.04 Structure 3D View 1.04B Structure 3D View - 1.07 Pile Layout
Bridges Only

2.50 Pier 1 View - Stage 4

3.04 Deck View 3.05 Deck-Barrier View

Bridge

<

Longitudinal Section Piles Piles and Footings Top_Lock Transverse Section

TOOLS CREATE VIEWS VISIBILITY DISPLAY
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3. Zoom into the right-most abutment in the isometric view, until you see the rebar layout
similar to the screenshot below.

4. Now tap on the pile and then tap on the vertical ellipsis menu in the lower right and then
tap on Properties. You should see similar information as shown in the screenshot below.
Notice the custom OpenBridge Modeler information contained in the _Steel Pile section.

Properties

<7

e @ selected ¢

Close

v _Steel Pile

NBI#:

Type/size:

Material Specification:

Batter:

Location:

Pile Tip Reinforcement

Pile Loads - Strength Limit State:

Pile Loads - Resitance Factor:

Pile Loads - Factored Pile Resistance (kips):

Pile Loads - Axial Pile Load (kips):
Details:

Applicable BC Standards:
Element Detail Designation (EDD):

Element Information Designation (EID):

225

9.625" Micropile with 18" cored/formed hole
See Abutment Micropile Details
N/A

Abutment 1, Phase 4

N/A

STR-1, MAX

0.65

267.2

2142

See Abutment Micropile Details
See specifications

D-2

-3

v~ Model Source
Name:

Path:

> Selected Item(s)

Custom Pier.dgn

https://connect-projectshareweb.bentley.com/3088168a-7ddd-4899-b763-3db7d38c8712/c6fb4385-b267-4865-bad5-512b7110f2...

5. As you peruse through various bridge components, you will see the custom information
segregated by the underscore (_) in front of the section name. Now close this Properties

pane and use the vertical ellipsis menu to deselect the pile.

6. Now spend time tapping on the pile cap solid and some rebar and viewing their
properties. You should see similar information as shown on the next page.
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NOTE: Selecting the rebar is very challenging as the abutment model is currently displayed.
The pile cap obscures the rebar when trying to select them. To work around this, you may want
to select the pile cap and then from the vertical ellipsis menu, tap on Hide. This will help to
isolate the rebar and allow selection much easier. Another option is to select “Wireframe” in the
Render Mode in the Presentation tab. After you are finished, you can tap on the blue icon in the
lower right to unhide the elements.

<7
‘ =
—
B
— -
Bl
e
—
o Selected :
Properties Close
~ _Pile Cap (Integral Abutments, Bents, etc.)
NEBl#: 220
Concrete Class: A
Fixity Fixed
Location Abutment 1, Phase 4
Wall/Stem Connection: N/A
Details: Pile Cap Extension; See Pile to Pile Cap Details
Applicable BC Standards: BC-788M
Element Detail Designation (EDD) D-3
Element Infarmation Designation (EID} 3
v Model Source
Name: Custom Pier.dgn
Path: https://connect-projectshareweb.bentley.com/3088168a-7ddd-4899-b763-3db7d38c8712/c6fb4385-b267-4865-bad5-512b7110f2...
> Selected Item(s)
> Source Information

—

R

e OSeIe(ted :

Properties Close
v _Rebar
Bar Mark: GW6B06
Bar Size: 6
Bar Grade (ksi) 60
Max. Bar Spacing (in.): 12
Cover, Side (in.): 4.125 (center)
Caver, Top/Bottom (In.): 3(clear)
End Condition: None
Min. Lap Splice Length (in.) 39
Notes: 4 sets of 2 @ 12" between piles; 2 sets of 2 @ 12" each end
v Model Source
Name 5-34174_OBM_2_Final.dgn
Path: https://connect-projectshareweb.bentley.com/3088168a-7ddd-4899-b763-3db7d38c8712/c6fb4385-b267-4865-bad5-512b7110f2...
> Selected Item(s)
> Source Information
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Questions or Feedback

PennDOT and the Digital Delivery Section thank you for attending and providing any feedback
on the content presented in this training course.

It is the desire of the Digital Delivery Section to support you in your digital workflows. Your
feedback is extremely important for the success of the 3D2025 initiative. If you have any
questions, please contact the Digital Delivery Section.

Please scan this QR code and provide feedback to the team on the quality of this training
course.

PennDOT SYNCHRO Training for
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