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Grading Design and Modeling at Bridge Abutments

Objective

* To learn tools and techniques for modeling grading around bridge abutment
areas
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Grading Design and Modeling at Bridge Abutments

Agenda

 Create 3D Terrain by Slope
— Simple Grading
* Top Down Method

— Detailed Grading
* Down-Up Method

* Linear Templates

— Slopewall Grading
— Retaining Walls
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Grading Design and Modeling at Bridge Abutments

3D Terrain
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Simple Grading

Place Smartline around the bottom of the e tomn e i aons

abutment. gt

w i | Dt [ Do ]

i 4 2EECa N0

Under the Civil tab, use £° o s

3D Geometry = Template

Create 3D By Slope To Target 2 W i o
Create 30 By Slope To Target '

Create a new terrain from elements, -
using the bottom “smartlined” s
abutment (breakline) and the projected
slope (boundary).

2 - w

L]

¥

&2 Create From File -
ga @ Create Terrain Model From ASCI File
Te =2 Create Terrain Model By Graphical Filter

%3 Create From Point Cloud

A& Create From Elemgnts

% Create Complex T&ain Muodel

#2  Create Clipped Terrain Model

@_ Create Delta Terrain Model

£y Create Terrain By Text Interpolation : et
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Simple Grading and Earthworks

e Place Smartline around the bottom of the
abutment.

2 = i ,
. . o [/ OpenBridge Modeler ~ */ 1" DA Kd o & * » W &[0 e @ & 5 Precast Bridge Wizard.dgn [3D - V8 DGN] - OpenBridge Madeler CE PRE YUN -
I
[ l ' n d e r th e ‘ IVI | ta b u Se v [T Home Utilties  Reportsand Drawings  View  Collaborate  Help
1 - '
B8 import/Export * Civil Aceudraw Li Offsets and Tapers * + Modify * E Open Prefile Model [ Lines * Element Profiles * | (7 Creste * B Superelevation Report R
3D Geometry Template Design Elements = Geometry Report * O Arcs = X Reverse Curves ™ " Complex Geometry SetActive Profile |~ Curves ~ 7 Calculate * #* Open Superelevation View %= Open Cross Section View A %-‘ﬁ
Create 3D By Slope To Target # Standards A Ciil Analysigy ¥ Point * 2L Spirals * [~ Profile Creation ~ Complex Geometry * T Edit & Ia} £ 4
W
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w o | &[] || w Viewd, Defaukt [o 2 ==
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* Create a new terrain from elements,
using the bottom “smartlined”
abutment (breakline) and the projected
slope (boundary). -z

Rl o

Mode: | Miter

Terrain to Terrain Volume

in 0G Imperial To T in DT [ Distance: | 2000 =

errain 0G Imperia o Terrain T e
Cut Factor = 1.000 ] Make Copy
Fill Factor =

JEO|OX] O 2 MR - ARIasIO AR

B Cut = 5242
&3 Create From File Fill = Q.
E J: Create Terrain Maodel From ASCII File BG | gngce = ‘5242.

Te =5 Create Terrain Model By Graphical Filte:
Create From Point Cloud

Create From Elemgnts

Create Complex Tl%ain Model

Create Clipped Terrain Model

Create Delta Terrain Model

bYYPEDE

Create Terrain By Text Interpolation

» Under Civil Analysis>Analyze Volume
using the ground data against the new
graded terraln 22, Civil Analysis + + Point

i 2. Analyze Point

Analyze Between Points

3 Wirs

Analyze Volume

Inverse Points
Analyze Trace Slope

Analyze Pond

LA b

Elerment Component Quantities

Create Cut Fill Volumes

L’EJ

3D Drive Through
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Precast Bridg

Lines = Element P

% E’:‘ Default

Element Selection > |dentify element to



Grading Design and Modeling at Bridge Abutments

Linear Templates
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Grading Design and Modeling at Bridge Abutments
Simple Grading — Top Down Method

Establish horizontal geometry at approx. location of abutment
Establish vertical geometry along top or bottom of corridor

Apply linear template along horizontal geometry to create 2:1 grading slopes
to existing terrain

Good for preliminary engineering
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Grading Design and Modeling at Bridge Abutments
Detailed Grading — Top Down Method

* Needs Civil geometry: alignment and profile.

» Create alignment using a 2D Design Model.

» Create a profile. :
« Apply a linear template T ARAN
« Template can be as complex as need, T 2 _._;x_a:.?f"ff‘:":___
including attaching item types for additional ’l ﬁxm_é ——

design data

SECTION THRU RIPRAP AT BRIDGE SEAT

** Work selecting the 2D elements. See the results in 3D
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Linear Templates — Slopewall / Rip Rap

B View 1, Abutment RipRap Grading =nRE @

Starting with 2D model, we S b 95R00E I S5
will reference our bridge
and terrain files == —

Type: Design MREN
Seed Model: | <Not using seed>
Name: | Backslope Linear Template
Description:
Ref Logical:
Line Style Scale:  Annotation Scale
Auto-Update Fields

Annotation Scale
A r=se
Propagate
Cell Properties
Ability to Place: (8 As Cell
[ As Annotation Cell
Cell Type:  Graphic

Create a View Group

QK Cancel

horizontal geometry . oo
using Civil Lines and r cicuio
Complex Geometry in the

Cornplex By Elernent E

Horizontal Ribbon Group . @ =

Complex Redefine

* Then we will create = ommann.

N

Chamfer Between Points

Define By Best Fit

H %

Create Geometry By Template
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* Next, we create profile using vertical
civil geometry in the Vertical Ribbon

Group

— Open a profile view with the Open Profile Model
tool, and select a view represent the model. . o 1ioae

— Assign vertical lines with elevation based off
Bridge Geometry and existing or proposed

terrain.

— Complex geometry when completed

— Set the Vertical Profile Active

14 | © 2023 Bentley Systems, Incorporated

Linear Templates — Slopewall / Rip Rap

B View 2, AttachedLongSection - StrW3

75 Set Active Profile

k. Profile Creation =

[~ Lines = = Element P
[ Profile Line Between Points

Profile Line Te Element

Profile Line Between Elements

Profile Line From Elerment

L =90.000

L =40.081
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Linear Templates — Slopewall / Rip Rap

* Select Create Linear
Template to review
templates available,
open additional
templates, or Create a
new template if needed.

A v

¥ Create Template

}
= Import Template

= Display Template

| —

]
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# | Create Template
[ File Edit Add Tools
R

Current Template Display Close

i Template Library:
© Components

TS \ProgramData\Bentley\OpenBridge | Name: RipRap
" Point Name List
1 Components
£ End Conditions
0 Linear Templates
1 Site Layout
1 Surface Templates
I Templates
£ Rail
1 Ramp
1 Rural
£ Tunnels
£ Urban
= Cut 2:1
»=¢ MSE Retaining Wall

E]RipRap

() Constraints
Description: Fill 2:1 . Display Point Names

Is Tunnel Template \:\ Display All GComponents

ko R M E
|
ip HLa w FBaapc ki Bdo_tB o1 9

+=AoH-tPa

1 Library Active Template

Preview: Test._.

[IMimor [ | Reflect
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 Select Apply Linear Template to being
the process of placement

— Lock Start and End Stations
— Determine which side the template drop is

needed

Linear Templates — Slopewall / Rip Rap

2.
¢
Parame ters
Lock To Start
Start Station
Lock To End
End Station

B Exterior Comer Sweep Angle
Mirror
Reflect
Template

Description
Feature

Feature Definition

Name

- n 2 n
-) o
-) [=]

3

o
T

emplates\RipRap

Design

Linear Template
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Linear Templates — Slopewall / Rip

» Using Item Types or Corridor analysis

tools, we can assign pay items or
other data to be exposed from our
linear template

- If applicable to your template, we
also set up end conditions to seek
ground targets

— To enable those in our model, we need to have
an active terrain

* We can also seek other Feature
Definitions to tie into
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Linear Templates — Retaining Walls

w View 2, Abutment RipRap Grading-3D E@

» Same Concept, Different Template R e B

* Can still target the terrain, footing a
set distance below the existing

surface
* Regenerate the Linear Template with
the corridor process tool if it has )
“f(
B S
rocess Corridor . - @
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Questions

Thank You
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