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Pier Supports Two Superstructures

How to Describe a Pier that Supports 2 Independent Superstructures

This example illustrates the description of a pier in BrDR that supports 2 independent superstructures. In this example,

2 prestressed simple spans that are not made continuous for live load are defined. Therefore the pier supports 2

independent superstructures. If the prestress spans were made continuous for live load, the pier would be supporting

only one superstructure.

Open the Bridge workspace for BID20, LRFD Substructure Example 1. This bridge contains an example of a pier

supporting 2 independent superstructures.

The following sketch illustrates the Bridge Alternative named 2 span bridge.
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Pier Supports Two Superstructures

Open the Bridge Alternative — 2 span bridge
This bridge alternative contains 2 abutments and 1 pier:

Bridge Alternative Description tab

™ Bridge Alternative — O >
Alternative name: 2 span bridge
Description Substructures
Descriotion: Length between
escnption: abutment CL bearings
Glebal positioning
Reference line length: 261.6667 ft Distance: 0 ft
0 Start bearing End bearing Offset: 0 ft
Starting station: 0 ft Elevation: ft
Bearing: N 90* 0' 0.00" E
Abutment 1 R
CL Brg 5ta Curve lengt ft
su p-erstucture Culvert wizard...
wizard..
oK Apply Cancel
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Pier Supports Two Superstructures

Bridge Alternative Substructures tab

™ Bridge Alternative

Alternative name:

Description Substructures
Substructure Station
unit name (ft)

» | Abutment 1
Pier 1

Abutment 2

2 span bridge

130.83333
261.6867

Offset

(ft)

Unit type

0| Abutment -~
0| Pier e

0| Abutment -~

Mew

CL Abut Brz

CL Abut Brg

Duplicate

OK Apply

Delete

Cancel
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Pier Supports Two Superstructures

The bridge alternative contains 2 superstructures, one for the back span structure and one for the ahead span structure.

The following is the window for the back span structure. It is supported by Abut 1 and Pier 1.

Back Span Superstructure Description tab

Workspace

Bridge Compaonents

X Schematic

B

=}

[
e

B-

= ¢ LRFD Substructure Example 1

@ Components
[ Diaphragm Definitions
@ Lateral Bracing Definitions

+ MFF LRFD Multiple Presence Factors

EC Environmental Conditions

- DOF Design Parameters

|3 SUPERSTRUCTURE DEFINITIONS

|3 BRIDGE ALTERNATIVES

B M2 span bridge (E) (C)

=8 SUPERSTRUCTURES
= Simple span structure 1
- TX Simple span structure 2

1 Stiffness Analysis
B @ PIERS
[ My Continuous span steel bridge

£ X Report

- krfl Simple span structure (right supp)
t b Simple span structure {left suppol
*- b 2 Continuous span

M Superstructure - O X
Superstructure name:  Simple span structure 1
Description Alternatives Vehicle path Engine Substructures
Description:
Reference line
Distance: 0 ft
Offset: 0 ft
Angle: 0 Degrees
Starting station: 0 ft
QK Apply Cancel

Back Span

Simple span structure 1

Simple span structure 2

]

Abut 1 The superstructure def:
Simple span struclure
(right support iz rolled)
iz assignad to this
suparstructure
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Pier Supports Two Superstructures

Similar windows exist for the ahead span superstructure w

Ahead Span Superstructure Description tab

hich is supported by Pier 1 and Abut 2.

Workspace & x Schematic &K Report
Bridge Components
B M LRFD Substructure Example 1 |
k- @Componenu M Superstructure O
-2 Diaphragm Definitions
[ Lateral Bracing Definitions S Simple s -
- WP LRED Multiple Presence Factors uperstructure name: mple span structure 2
+ B8 Environmental Canditions Description | Alternatives  Vehicle path  Engine  Substructures
- OF Design Parameters
- &) SUPERSTRUCTURE DEFINITIONS Description:
- b Simple span structure (right supp)
[ befl Simple span structure (left suppo
B 4opf 2 Continuous span Distance from beginning of Bridge
= &3 BRIDGE ALTERMATIVES Alt refline to start of this
B M 2 span bridge (£) (C) Superstructure
[ SUPERSTRUCTURES Reference line
- = Simple span structure 1 IDistan(E: 1316667 f
- TX Simple span structure 2
- 'F Stiffness Analysis Offset: 0 ft
B P-\ER’S R Angle: 0 Degrees
- ¢ Continuous span steel bridge
Starting station:  131.6667 ft
QK Apply Cancel
131.667'
»

Simple span structure 1

Simple span structure 2

7]

Abut 1

The superstructure def:
Simple span structure
(right support is rolled)

is assigned to this
superstructure

Pier 1
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Pier Supports Two Superstructures

Right click on 3-column pier and select 3D Schematic

The 3D schematic shows 2 bearing lines:
Pier 1 3-column pier 3D Schematic

Workspace 3D Schematic

Bridge Compaonents
= ™ LRFD Substructure Example 1
B B Com ponents
- [ Diaphragm Definitions
- [ Lateral Bracing Definitions
MFF LRFD Multiple Presence Factors
- EE Environmental Conditions

- OF Design Parameters
& [ SUPERSTRUCTURE DEFIMITIONS
Y Simple span structure (right support
~ b Simple span structure (left support is
b 2 Continuous span
B [ BRIDGE ALTERNATIVES
B ¢ 2 span bridge (E) (C)
- |9 SUPERSTRUCTURES
[+ T Simple span structure 1

- X Simple span structure 2
1 Stiffness Analysis
- &) PIERS
& TT Pier 1

El E:W&Eﬁ_]
TT 3-column pier () (C)

- @My Continuous span steel bridge

From Superstructure Loads in the tree

Bridge

ity tr e @ @ | Q) Linesr v

Superstructure Jig_ferem e Line
-

B Dy LRFD Substructure Example 1
B [ Components

- [ Diaphragm Definitions
(27 Lateral Bracing Definitions
HFF LRFD Multiple Presence Factors
EC Environmental Conditions
- OF Design Parameters
= ) SUPERSTRUCTURE DEFINITIONS
- brrf Simple span structure (right suppart is rolled)
-+ b Simple span structure (left support is rolled)
- b 2 Continuous span
=l ) BRIDGE ALTERNATIVES
E ¢y 2 span bridge (£} (C)
- |&) SUPERSTRUCTURES

[+~ =X Simple span structure 1

[+ T™X Simple span structure 2
- 4 Stiffness Analysis
- &) PIERS
= TT Pier 1
B |} PIER ALTERMATIVES
B TT 3-column pier (8 (C)
- 5T Default Materials
ﬁ'Geometry
- WP Cap
B [ COLUMNS

""" - Substructure Loads
- @ Continuous span steel bridge

| 2Hr Superstructure Loads I
Superstructure Environmental Loads

Last Modified: 2/22/2024

Station Ahead
-




Pier Supports Two Superstructures

The loads are generated producing the Superstructure Loads window below. Using the Compute DL reaction

button the below table is completed that shows the girders for the back and ahead spans:

Superstructure Loads - Pier 1-3 — column pier DL tab

D Superstructure Loads-Pier 1-3-column pier

Back span Ahead span

Span ro. Span no.
Pier skew:
Superstructure definition:  Simple span structure (right support is rolled] Superstructure definition: _Simple span structure (Ieft support s rolled)

DL R Ureaction L distribution back  LL distribution ahead L distribution backahead  BR
Computed reactions
Results timestamp: Results timestamp:
Back span
Computed reactions
(kip)
DC load ol G2 G3 G4 G5 G6 DW load
> Non-compasite (Stage 1) 1250416666 | 1346510416 | 1346510416 1346510416 1346510416 | 1250416666 > | Non-composite (Stege 1)
Composite (long term) (Stage 2) | 109461806  10.9461806 | 109461806 10.9461806| 109461806 109461806 Composite (long term) (Stage 2)
Total 1350878472 | 1455072222 | 1455072222 | 1455972222 | 1455072222 | 1359878472 Total
Computed reactions
(kip)
DW load Gl G | G & | G G DW load
> Non-composite (Stage 1) > | Non-composite (Stage 1)
Composite (long term) (Stage 2} Composite (long term) (Stage 2)
Total Total
Override rea
Use overide values values
Back span
Qverride reactions
(kip)
G1 G @ G @ G Gl @ |
> DC > DC
oW DW

Compute DL reactions | Compute LL reactions
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Ahead span
Computed reactions
(kip)
G1 G2 G3
125.0416666 1346510416 134.6510416
109461806 | 10.9461806

133.0878472 | 1433072222 | 1453972222

10.9461806

Computad reactions
(kip)
G1 G2 G3 G4 G5

Ahead span
Override reactions
(kip)
G4 G5 G6

G4

G5 [

1346510416 | 1346510416 1250416666

109461806

109461806 | 109461806

1435072222 | 1453072222 1339878472

G6

oK Apply

Cancel
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