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PRESENTATION OVERVIEW

v Why grade-separated cross
v What barriers are we

v Decision-making p

v At-grade or grac
under? Where

v Pedestrian u
consideratio

v Bridge/ovel




WHY GRADE-SEPARATED
CROSSINGS?

v'Critical links in the bike/pec
overcome barriers

v Provide bike/ped li
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v Respond to a de
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HOW DO WE GET OVER THE

The decision-making

v At-grade or grade
v GO over or go L

v Where do we

v What kind ¢

v What are

v Can we ¢




DECISION-MAKING

Question
At-grade or grac

v Largely deg
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WATERWAYS
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DECISION-MAKING PROCE

v The main dilemma: Getting &
roads (and to some extent




USING A BRIDGE/TUNNEL VS
CROSSING AT-GRADE

v User’s decision based ¢

Bridge/tunnel locatior
route

Availability of alte

Elements precl
crossings

Perceived ris

Distancelti
bridge/tuni




USING A BRIDGE/TUNNEL VS
CROSSING AT-GRADE

v Institute of Transportatior
(1998):

e 70% of peds would us
= at-grade crossing

o If If bridge/tunne
crossing time: V
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DECISION-MAKING PROCE

Questio
Go over o

v Drainage, envir
property impa
safety and se
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DECISION-MAKING PROCE

v Bridge/tunnel
e Surroundin

* Logical w
destinati

e Alternat




DECISION-MAKING PROCE

v Surrounding pedestri

e« Good connections tc
highly important
 Bridges/tunnels

comprehensiy
usage

. Wayfinding
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Ramp Located
East of Stairs




DECISION-MAKING

v Logical walking/bic
Proximity to desti

e Should not rec
travel to/fron
desired de
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DECISION-MAKING PROCE

Question 4
What kind of ac
P

v'Depends on:

« Amount of
ascent/de

e Available
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DECISION-MAKING

v Bridges/tunnels se
functions

 Visual icons

e Enhance u

 Bridges a:

 Tourism
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UNDERPASS ISSUES

v Feasibility
v Success

v Critical Issues

b ey

Site constrain
constructabil
structure Se
drainage
lighting
safety



EVALUATING THE SITE

H"’W CREEK WA‘SS AND FLOOD IMPROVEMENTS AT DIAGONAL HIGHWAY




UTILITIES

v'Locate all uti
v'Pothole criti




RIGHT OF WAY

v'Conside
v' Talk witk



SOIL CONDITIONS




TRAFFIC CONTROL

v'Consider i
during ca

',




TRAFFIC CONTROL




TRAFFIC CONTROL

v'Don’t forget pedestrians, b




EVALUATING THE SITE




LAYOUT DESIGN

ELMER'S 'I".ﬂ-'l:l UNDERPASS AT IRIS |




LAYOUT DESIGN

v AASHTO Guide for v ADA G
Development of Bicycle De
Facilities

* 5-6% up to 800 ft

7% up to 400 ft

8% up to 300 ft

9% up to 200 ft

10% up to 100 ft

11+% up to 50 §
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STRUCTURE SIZING

v AASTHO: 10-ft vert.
v’ 8-ft Vert. is typically
v Horiz. clearance of
v' Consider impact

v Size for flood con
v' Additional heig
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STRUCTURE SIZING
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STRUCTURE TYPES

Cast-In-Place
Concrete




CAST-IN-PLACE CONCRETE




CAST-IN-PLACE CONCRETE




CAST-IN-PLACE CONCR
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PRECAST CONCRETE
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PRECAST CONCRETE
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PRECAST CONCRETE
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PRECAST CONCRETE
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PRECAST CONCRETE
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CORRUGATED STEEL
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WALL TYPES

N

Cast-In-Place

Concrete
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WALL TYPES
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SAFETY CONSIDERATIONS

v'Safety Concerns

ecollisions / user conflicts
swipe-outs

v'Safety Solutions
channelize | sep

eprovide adequ
scontrol speec
scontrol wate
sprovide sic

CONSIDER




SAFETY CONSIDERATIONS
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SAFETY CONSIDERATION




SAFETY CONSIDERATIONS

v  Island chann




SAFETY CONSIDERATIONS
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SAFETY CONSIDERATIONS
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SAFETY CONSIDERATIONS

No
SIGNAL
PRESENCE
WITH
VOICE OR BELL




CONSIDERATIONS
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ESTIMATING
UNDERPASS COST

v
v
v
v
v
v
v
v
v
v
v

Underpass Structure $100-$200 / SF
Temporary Traffic Control
Concrete Path $4 - $8 / SF
Drainage

Lighting

Pavement Restoration $2 - $4 /
Railings $50 -$200/ LF
Retaining Walls $20 - $60 /
Landscape

Utilities

Right of Way

UNDERPASS PR
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PURPOSE OF BRIDGE

v Functional

e aesthetics don’t matter
* low cost is everythi

v Statement
e gateway
e community
e cost does
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BRIDGE NOMENCLATU

BRIDGE LENGTH
260"

s a
SPAN LENGTH — —
e
K 1\ ~
. NN ZZ 7%
T
ABUTMENT =l 1 |

PIER

us

Pedestrian Bridge - Alternate 4
Three-Span Bow String
Combination Truss
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TRAFFIC BRIDGE ISSUES

v Critical Issues

* bridge selection
 ramp length & config

v Other Issues
e constructabilit
e railings
 lighting




RIVER BRIDGE ISSUES

v Critical Issues
e bridge selection
* river impact
e constructability

v Other Issues
e railings
 lighting




DESIGN LOADS

v Dead Load ~ Structure Self Welic
v Pedestrian Load

e 85 psf AASHTO

 reduce per span le
v Vehicle Load

e maintenance

 emergency (&




CLEARANCES

v Vertical
o Street & Highway ~ AASE
 Railroad ~AREMA -~
 River
e Local ~2' min
e DOT ~ F=0.8€

v ' Horizontal

e Approach
 Approach v




BRIDGE TYPES

» Short Spans

Girder | e

* Medium Spans

Truss . 20 to 150’

* Medium Spans

Arch « 50’ to 300

* Long Spans

Cable Stay [EEFpatmenn

e Long Spans

SUSPENSION [




SUPERSTRUCTURE COSTS

Span Length vs. Cost




BRIDGE AESTHETICS

v’ Integral to Bridge Structure
truss
arch
cable Stay
suspension

v'Add-on aesthe
e railings
e pilasters a
* veneers
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GIRDER BRIDGE

v Material Types v Ad
o Steel
e concrete
e timber







STEEL
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TRUSS BRIDGE

v Material Types
o Steel

o timber
* fiberglass (FRP)




TRUSS BRIDGE
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ARCH BRIDGE

v Material types
e Steel
e concrete
e timber
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ARCH BRIDGE
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ARCH BRIDGE




CABLE STAY BRIDGE

v Material Types v Adve
o steel
e timber
e concrete




CABLE STAY BRIDGE




CABLE STAY BRIDGE




SUSPENSION BRIDGE

v Material Types
o Steel
e concrete
e timber




SUSPENSION BRIDGE
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APPROACH RAMPS

v'Use ADA Guidelines

v Long Ramps Due to Ve
Clearances

e 370" at 5%
e 225" at 8.33%

v' Significant “Ov
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ABUTMENTS & PIERS

v Types v Cost
e footings
* piles*
e caissons*
 helical/screw

* Preferred w




BENEFIT OF PIERS

Span Length vs. Cos




IMPACT TO RIVER
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BRIDGE RAILINGS

v'Urban & High Risk Areas *
 |IBC-based
e 42" high
4" sphereto 34", 8"

v Highway Overp
e« 2" sphereto

* USFS Trail Bridge
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BRIDGE RAILINGS
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BRIDGE RAILINGS

v Rural & Moderate Risk Aree
e AASHTO-based
o 42" for peds & 54” for |
e 6” sphere to 27" &

* USFS Trail Bridg




BRIDGE RAILINGS
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BRIDGE RAILINGS




BRIDGE RAILINGS
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BRIDGE RAILINGS

v Remote & Low Risk Areas *

e OSHA-based
o 42" for peds & 54” for

e 15" between 2" x4”
steel rails

* USFS Trail Bridge
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BRIDGE LIGHTING

v Functional = Safe
v'Architectural

v "Human scale
v'Vandal resistant
v'Maintenance




BRIDGE LIGHTING
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BRIDGE LIGHTING
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UNDERPASS VS. BRIDGE

Safety

User Experience

Resident Impact
Environmental Impact
Aesthetics
Constructability

Cost
Advantage

Neutral

Clear
Disadvantage




COST CONSIDERATIONS

v Grading & Drainage
v Utility Relocation

v" Traffic Control

v Retaining Walls

v Main Structure

v' Secondary Struct
v Railings

v’ Street or River

v Path Concrete




SELECTION BASICS

v'Is crossing at-grade or sepe
v'Do you go over or undel

v What is the best loce

v'How is it accessed

v Figure out the ¢
v"Make sure yo
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