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Outline

TxDOT Project Development Resources

AREMA Manual for Railway Engineering
Rail Company Specific Guidelines

= Two types of railroad bridges
— Overpasses (Overhead Structures)
* Highway bridges
- Underpasses
* Railway bridges
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Railroad Bridge Design Specification

= AREMA = American Railway
Engineering and Maintenance-of-

Way Association M A
- AREMA Home

= Manual for Railway Engineering MANUAL FOR RAILWAY
- Current Edition: 2023 " ENGINEERING
- Released: Each April - Annual
Publication

- Chapter 7 - Timber Structures 2 02 3

— Chapter 8 - Concrete Structures
and Foundations

— Chapter 15 - Steel Structures
— Chapter 28 - Clearances
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TxDOT Project Development Resources

= @

Discover Texas v Data and maps v Do business v Explore projects v
Texas
Department

of Transportation

Home / Business / Project development resources

Railroad - highway crossing information

e Rail-Highway Operations Manual
e Railroad Design Guidelines
e Construction and Maintenance Agreements

e Plans, Specifications and Estimates Requirements on Projects with Railroads
e Sample Right-of-Entry Agreements

e Railroad Crossing_Information Management
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TxDOT Railroad Bridge Guidance

= Rail Division and Bridge Division ,* vt Dunagn < Gobss - o < Sy < Mooa <,
collaboratively . -
= Rail Division: S
- Railroad Design Guidelines
(thOt.Q:OV) BNSF Hailway.— Union Fa;ific Railroad

= District Rail Coordinators Essential

ITATITETET,

Kansas City Southern Railway
Other design references

M T
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TxDOT Bridge Management/Project Development

= Bridge Project Development Manual (2023)
— Bridge Project Development Manual (BPD) (txdot.gov)
— Chapter 2 Section 5 - Railroad Grade Separation (RGS) Program
— Chapter 3 Section 3 - Agreements -> “Railroad”
— Chapter 4 Bridge Plan Review Processes
* Section 1 Preliminary Bridge Layout Review
Railroad Overpasses/Underpasses
Submit PBLR to BRG, Railroad Exhibit A to Rail Division
» Section 2 Bridge PS&E Review
— Tables for Plan Development Timeline
* Overpasses Can be Long Depending on Case
* Underpasses Much Longer

2024 Winter Webinar January 25, 2024 6




Rail Highway Operations Manual

= Exhibit A Design
— Guidelines on projects with Overpasses
— Guidelines on projects with Underpasses
= PS&E Design
- Match Exhibit A
- Railroad Scope of Work Sheet
- Railroad Requirements Sheets
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Company Specific Guidelines

= UPRR BNSF Joint Guidelines

UMION PACIFIC RAILROAD - BNSF RAILWAY

(2016) | GUIDELINES FOR RAILROAD

GRADE SEPARATION PROJECTS

= KCS RR Guidelines

- KCS acquisition by
Canadian Pacific Railway
(CPKC)

- Guidelines go beyond
AREMA and have very
specific requirements

Guidelines for
Design and
Construction of

Industry Tracks

THE BANSAS CITY SOUTHERN RAILWAY August 1. 2007
COMPANY

GUIDELINES FOR

1 1 PR o | THE DESIGN AND CONSTRUCTION
— DeV| atl oNns can be B e OF rt.tlmll::-rﬁg::l;;;gﬁs AND
onerous —| -
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Company Specific Guidelines

= Guidelines for Temporary Shoring
— bnsf-up-shoring-guide.pdf
- Updated 12/7/2021
- Requirements beyond what is in AREMA

GUIDELINES FOR

- Highly recommend a pre-approved temporary shoring design TEMPORARY SHORING
for areas under live load influence in project plans prior to
letting

— Temporary shoring (vertical) ideally is limited in height and may
require substantive types UNION
¢ Sheet piles e AT 0= &
 Soldier piles/lagging
 Tie backs e PcomcauD | Vewsuaee
- All above may not be applicable due to location and height Vs arr. et ez ss2

limits and drilled shaft wall is the only option
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UPRR: Improved Public Project Info

= UP: Project Specifications

Home > Customers » Industrial Development » Operations

Union Pacific Engineering Project Specifications

Technical Specifications for Industrial Tracks Guidelines for Temporary Shoring &3
T~ s CinAdalimeas Ffar Third D o Dkl .t 1 oy Inimt BRICE Datharsyr = e IDDD Cinidalinaa Lo
[rack Design Guidelines for Third Part Public Projects Joint BMSF Railway and UPRR Guidelines [HOF |

, - - for Railroad Grade Separation Projects
White Paper - Coord

LR S B i L LI R P e g
I .:1-_:TI.__J! with Union Pacific in Alt. Delivery Projects
J ]
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UPRR: Improved Public Project Info

= UP: Public Projects

Track Design Guidelines for Third Party Public Projects

These documents are provided by Union Pacific to assist 3id paity public propects m the design of track construction plans in accordance with Union Pacific design standards and
recuirements. Excludes ral customer propects except when the 3id party public progect iesults in modification 1o arail custormerfindustry tack. For guidelines pestaining to the
design of a new industty connection, please click Here

Documents hosted on this page will be revised periodically. It is the responsibility of the User 1o update his/her copy with the most curient information

If you have questions concerning these guidelines and standaids o if you would |ikee to acquuie a full et of standard dravangs, please contact the appiopiate Manager-Industry and
Public Projects
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UPRR: Railroad Track Infrastructure Info

= Engineering - Track Standards (up.com)

Technical Specifications for Design and Construction of Track and Other Rail Related Infrastructure

Thte conditiond, 1pecications and guidelinet 2 proviced by Union Paciic 1o 3a5HE in the Sesign and conSruction of irack and cther rail related infrastnacture. This micrmaticn will Be revited pericdically, | it the reapentibiity of the wier to obEain ths modt corment
information

Linios Pacific makey 50 rephelentaions of waiTantes a3 10 the valdity, ¥, bagal comp of

- wid of il sdarmation and afry rHlance By wiet on thit infermascn it 3t the rik of S uier

Ssarch Track Siasoards Q Ssarch

¥ What's Mew - Blandards Resizion

F Ballasy, R k! and G ¥

F Concrsde. Wieed and Sieel Ties 200 Farshy

¥ Frogs and Frog Cosponants

b Gusnd Rsis

F Jgand Bars, Tranpitign Raily Bofts & Accrarones
¥ Mise. and Crossing Diamonds

b Rl Sacticn

¥ Rl Crossngs

¥ Roomsway Signs and Treck karking

¥ Fwiiches and Swiich Componanty

¥ T Fiates. Fassensrs and ALCessonss

F Tornoutiy 3nd Turndut Companenta

All Standard Files (.zip format)
Track Maintenance Field Handbook

¥ Extemal Dasign Documents (For Thied Parmy Work)
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Railroad Bridge Types: Overpasses

= AASHTO LRFD 9 Edition Specifications
= TxDOT Design Policy
- Bridge Design Manual
— Bridge Detailing Manual
= AREMA Specifications && RR Guidelines
— Vertical Clearance
« 23’-0” (Industry Requirement Higher)

* Existing Vertical Clearance Must Be
Maintained When Widening Structures

- Horizontal Clearance
* Crash Walls

- Minimum Temporary Construction
Clearances

= Railroad Required Protective Fencing
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TxDOT Railroad Overpasses

= |deally Use TxGirders (cost effective
and familiar)

- RR ROW usually 100 ft or more

- Likely looking at Tx46/Tx54 and
above to span RR ROW

- Skews will be more challenging

= Steel Plate Girders or Spliced Concrete
Girders for Longer Spans

= Long Approaches / Increased Grades
Result From 23’-4” Min Vertical
Clearance

= No Deck Drains, Utility, Joints inside RR
ROW
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UPRR-BNSF Grade Separation Guidelines - Overpasses

Overhead bridges shall be designed to completely spon the Railrood Right-0f-Way.
Piers shall be located outside Railroad Right-of-Way.

RATLROAD RATLROAD
RIGHT- OF- WAY — — - RIGHT-OF-AY
|
FENCE
|
See Section _,.__l_______________________,_l__
5.2. 1.0 _‘_*E%i+_fi_A.J ) qu_fl_4fi)
' CE L '
I &= |
¢ ACCESS ¢ FUTURE  S|® ¢ EXISTING ¢ FUTURE ¢ ACCESS
&
N

" ROKD | TRACK(S) ¥fi | TRACK(S) " TRACK(S) ! ROAD
' S 20Ty, | 7 Ty, ||

TOP OF RAIL | NN :
|\ : - - .

e e,

PAVED SLOPE
AT ABUTMENTS

- T~
PIER LOCATED OFF L s ABUTMENT WALL OFF
RAILROAD PROPERTY @ ELEVATION ' RAILROAD PROPERTY

[ NORMAL TO RAILROAD)
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UPRR-BNSF Grade Separation Guidelines - Overpasses

TRUCT TES:

. Any shoring system that impact the Rallrood operations
and/or supports Rallrood embankment shall be designed and
constructed per the Railroad temporary Shoring requirements.

2« All demolition within the Rallroad right-of-way and/or demolition
that may impact the Railrood trocks or operations shall comply with
the Rallroad demolition reguirements.

3. Erection over the Rallroad right-of-way shall be designed to couse
na interruption to all Railrood operations.

4, The elevation of the existing top-of-rail profile shall be verified
before beginning construction. All discrepancies shall be brought to
the attention of the Rallroad prior to construction.

h, The proposed grade separation project shall not change the guantity
and/or characteristics of the flow in the Hallrood ditches and/or
drainoge structures.

6. The contractor must submit a proposed method of erosion and sediment
control ond hove the method opproved by the Rallroad prior to beginning
any grading on the project site.

T. For Railroad coordination please refer to the Railrood's Coordination
Requirements as part of the Specifications or Special Provisions
of the project.

8. Temporary Construction Clearances, including falsework clearances, shall
comply with Figure I.

9. All permanent clearances shall be verified before project closeout.
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Railroad Crashwalls (Overpasses)

Horizontal Clearance > 25 ft

- No Crash Wall Required

25 ft > Horizontal Clearance > 12 ft
- 6 ft Crash Wall

12 ft > Horizontal Clearance > 9 ft
- 12 ft Crash Wall

Not interference with drainage
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Fencing for Railroad Overpasses

= Protect Railroad Personnel
Below from Falling Debris

= Height Above Bridge Deck

- 8’-0” Curved Top* (working
drawing coming)

- 10’-0” Straight Top

— TxDOT CLF-RO (8 ft Above
Rail Straight)

= Attaches to Bridge Rail

= QGreater of Limits of RR ROW or
25’-0” beyond CL Track

= Chain Link Fencing
May Be Color Vinyl
Coated after Galvanizing
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Railroad Underpasses

A ) VR ke i SR LT A <y B |G Vs 6, Ry e ik Bl el ‘-s*_..-:;_":_.-_,._".._- ]
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Railroad Bridge Design

Heavy Live Load

Substantive Braking/Tractive Loads
Fatigue/Deflection are Important Limit States
Many provisions are ASD or LFD...LRFD limited

O 00090 OO0 OO0 © OO0 0O O 0O OO0

O O O O OO O ] O O (@]

8, 8,0 o O 8_0_ o O g, 0,8,0,0, o_g_ 8,8,

v8888 SN Y T 83888 %8%-‘39000,“,,
lin ft

Z ®, £ @ 0O o,

L‘ sLLs‘ 5/ 9 |5/6 |58 |8 |5/5]5] 9 [516]5]5,
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Railroad Bridge Design

Simple Spans with ballast deck allowed only

15 deg max skew for concrete superstructure, 30 deg
max skew for steel superstructure

Live Load Distribution

- Use worse case track location for number of beams
per track

- Maximum track spacing 13’
= Seismic Design
- AREMA, Ch. 9
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Railroad Underpasses

6.9.1 Acceptable Superstructure Types

a. The following is a list of Underpass Structure types that are acceptable to the Railroad and listed in the order of
preference. The Railroad's preferred superstructure type is the highest listed feasible alternative unless a
detailed type selection report provides justifications that a lower listed alternative is more beneficial to the
Railroad and to the project.

1. Rolled Beams with Steel Plate Deck. There shall be at least five beams per track.

Steel Plate Girders with Steel Plate Deck. There shall be at least four girders per track.

Rolled Beams with Concrete Deck. There shall be at least five beams per track.

Steel Plate Girders with Concrete Deck. There shall be at least four girders per track.

Railroad Standard Prestressed Precast Concrete Double Cell Box Beams.

Prestressed Precast Concrete Box Beams, single or double cell for span of 50 feet or less.

Prestressed Precast Concrete AASHTO Type Beams, (or similar) with Concrete Deck for spans of 100

feet or less.

8. Steel Through Plate Girders with Steel Plate Deck will be considered by the Railroad when conditions
preclude any other structure type.

b. Underpass Structures of deck truss or through truss design are discouraged. However, in unusual
circumstances, they will be considered by the Railroad if conditions preclude the use of any other type of
structure. Source: UPRR/BNSF Guidelines for

c. Where possible, use of Railroad standard spans are encouraged. Railroad Grade Separation Projects
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Railroad Bridge Types: Underpasses

= TxDOT Design Guidance

- Sacrificial Beams not
preferred

= Access Roads and Access
Structures add
complexities

= Expect Long/Arduous
Development/Coordination

¢ BRIDCE
e w
ORIZONTAL CLEARANCES R \ .
SHALL BE INCREASED.  SEE g EXISTING TRACK | " EXISTING TRACK
A INCREASED. SE
PAGE 23, SECTION 8. 7.2 0. I. : SOLID WALKWAY |BALLAST WALKWAY |
i 20'-0 \
| ‘ \
— FENCE i | 90" Typ
,f /—PRECAST CONCRETE | | MIN,
/ / FASCIA BEAM [ \ |
SEE SECTION 6.8 | 1'-0" MIN. gt |
| | BALLAST (Tve,) . |
| - | PER SECTION 6.9.2.0- | b | —
[ ¥30x30 i A ‘ | " W FENCE
| RAIL [TYP,) | ‘ :
‘ 7NHTERPF00FI — BALLAST I T
S i e / SIE
! | i/ /1 —STEEL T
I f : /o DECK i
fl\] h o ks, 4 ‘y__..;, : - [———— W3bx 135
BRIDGE 'Zj:'fJ el ia iaiial i iat e la I e
SEAT 3 NS SNVE ANV SNV SNV SNS AN ANPS ANS RS AN AN
L iy o o 4 4 . :
" I
an]i | | B o I
kN |
o3 A |
I i |
—— N
21 -6" MIN — ANCHOR L SOLE PLATE
— BOLT (TYP.) w/ BEARING PAD

AFINTS =

ATE AN

DESIGN BY; RAF T Grecren ove A
ED; 1 /,‘
ﬁ,aé féwy/t,

UPRR = SENIOR MANAGER 5 RJDTU?ESDES\C'A

Mre 18 o

BRIDGE STANDARDS

GRADE SEPARATION GUIDELINES

ROLLED BEAMS
w/ STEEL PLATE DECK

FILE OWNER; URRR [oate: wiosns

BNSF = ASSISTANT DIRECTOR STRUCTURES DESIGN

PLANNO,; 711200 | SHEET.

FLOTER SrT2reomn & a0

2024 Winter Webinar January 25, 2024 23



Shoofly Bridges

[ et
e e )

.y -
hh-l'f-i"[‘.t'br \- 1

1 I.II.‘
A ¥ l,ll\liu HI!'
I--LI
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Example Shoofly Schematic

* UPRR Public Project sle” /[

. MmNz 2
W T

Website ] erse

Plaskeg Fioien:
! | Corwinet aroafly bridge By Coninsciar)

2 Corwtut Bty u B 17 chm gmiv o axiiieg Vskloe 2 78

— pdf _up shoofly sch
ematic.pdf s by

: - [ ! Mginloa %o, 2 - .
* et Wl o T +

E : Enass 18

Poaskeg Rt
N k. sl prees Rbuinliem 3 ooy § (g LIS

P Wi 3 0 1 clessr ol oo iy 1 oy L

Corstnad Shoofy 1 m 17 ciear point of Mainds 1[0y IFRR

i | S Melgirlre Mg, 2 ¥
\ el s

= Phase 10

7 | S Temin i oot Bl 7 1 Seoctly 1y LPRFD
[ e T I ]

Poaaire o B D (B T i

T

e L jenitieen -
i T e sk b
e IR ===t —
= |

...........
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Example Shoofly Schematic

el I
g o Warvern ¥
% L | | Fei=iy i o
Phase 28
Fraasg fi=y
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Shoofly Bridges

* _— G Shoo-Fly

= Open Deck Design o

1ag-g"

with Steel Girders & 66" | o6 .

C h Tie Spacer _‘;:ﬂif_')i':h;naf *ac.f' o -“"51;_3”
- Can save dept Shacing I

See HANDRAIL |

— 4’_0" SeCtIOH DETAILS sheet ) pue) | @ ) a
.'II’ o ] III" =
with %" Dia. Washer Head Drive

for details and
. notes nolt shown
height for 52 ft
[ AN Spikes, See DETAIL B sheet 2
span [[ Ngm - o7\ Splkes. See DETAIL b sheet 2

£ - s
r \3) Provide deck stopper angles
every 5th tie and all beams.

Assumed RL 136 rail and tie plate
depth. Field verify.

(2) 4" x 8" Tie Spacer. Fasten

- NOt preferred by 1;4,\;;%)'I8 ) ~_ ¥d gg;ﬁ;tah‘ "A" ~ Deck Stopper
railroad, recently

I .
\4) Surface two sides.

@ 10" x & - 5 1% x 1139 ija.r:k Grating.

X 120" Tie | . . 5 Fasten with " dia lag screw
and required hardware

, every 4th tie (14'-0" tie). Order or
| ~— Cut in field to fit on every two
Beam Spacing 3 Spa at 2-6" = 7'-6" T long ties.

)

) Fasten with %" Dia Hook

TYPICAL TRANSVERSE SECTION R i
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Shorter Span Bridges (Approach Spans, Shooflys)

= Prestressed |-Girder Bridges
— AASHTO Type IV beams, limited to approximately 55 ft
= Steel Girders
- Rolled shapes up to about 70 ft
- Plate Girders beyond 70 ft to 150 ft
= RR Minimum Vertical Clearance, TxDOT freight corridors require 18’-6”

16’-6" for steel superstructure with 5 or more beams or 4 or more deck plate girders per track.
17°-6" for concrete superstructure or steel through plate girders with bolted bottom flanges.

B T .l'J._'.'..I._'_;I"llG;.:r'm v H*_g_f__,_;l__:;j,_-_'_;..'_—., T e

: .
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Deck Girder Bridge — Example Cross-Sections

207 -0"

v

187 -4" overall Shoofly Track

Bridge

gr_pn

Yo" |.—S 8’ -4 fp" £ Ll Ve

87 -4 lp"

w0
|
r

=— Handrai | |
¢ Mainlane —
Track | Bal last Curt

h s} as N gy o) ‘\

FGL (Top of Raill _“'. | Ballast - N

Bal last Curb Plate

Bal last Curk |,

/|

(Typ)

— waterproofing

l Frestr Conc
! Beam (Typs I1V)
| (Typ)

TYPICAL SECTION

(SPANS 1,2 & 5-T)
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€ shoofly Track

V"

, 20 -0"

18" -4" Overall Shoofly Track

Bridge
g/ _an g4 -z

gn
|Ta 8'-4 Ir"Z” 8 -4 !/ZH —“ 1 !’;zu

Typ)

=— Handrai | |

@ Mainlane —=l

Track
rae | Ballast Curb —\
N\

1
FGL (Top of Ralli— |
Bal last Curb |,

— Deck
Drain

/— Ballast Curb FPlate

/| |

Bal last — N

N Waterproofing

Steal Flate
Girders

TYPICAL SECTION

(SPANS 3 & 4)
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Underpass Substructure

Abutments
- Large with closely spaced supports (usually shafts)
— More rarely CIP cantilever wall abutment

* Not recommended

* Footing footprint

* Tall shoring
— If no header bank, integrated into cut retaining wall
Drilled Shaft Retaining Walls
— No Soil Nails

Minimum two pier columns with at least 0.2H thick,
solid pier walls preferred at least 4’ thick

Provide CSL and TIP testing for each drill shafts, use
casing for track surcharge
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Through Girder Underpass

= Max Spans 155 feet
= 4’-9” to 5’-2” Approximate
Superstructure Depth

= Railroad Desired Vertical
Clearance 17°-6” for TPG

= Bolted Built-Up Bottom Flange
Required With Less Than 20’-0”
Vertical Clearance

= Fracture Critical Design
= High Unit Cost
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Through Girder Cross-Section

227 -g"

. .

Working Point

C— 11
| : !
Stiffener Flanges at Knee Bra | . {
locotions ~ See PLATE GIRDER DETA[LS | AREMA Cleoronce Envelope ——=i |
sheets for details, notes and dimensions | H
not shown, :
oo Bl Wi H
e Yo W o H
| o dlee ~— € Mainiine Trock : .
| H (! K . .
| i, \‘——KHE'E Broce ~ See PLATE GIRDER DETAILS K | i Intermediate Stifferers (Typ)
| iee ', sheets for details, notes ond dimensions |
I | s, not shown, !
| (A % ‘. li
| iIllen i
| I . " " i |
| oo " See PLATE GIRDER DETAILS sheats 7°-9" (Typ) < 6" (yp !
;.,E I / for sidewglk cetails, notes and 1
rg if|e= cur-'enswons not shown, Working Paint i
- i Top of Rail & PGL
=| ca
; I, . 2% Siope
| [0l be=b 5] Wy g T e e
| Iioa
‘ loo
i :
i| 00!
ool
i e
| iMoo
i
I
I
]

Top flanges of the
Floorbeans shall be
in g true plone,
Dumenswons from
bottom of the
floor' beam to the

B

| h\

\—\I‘ 21 x 101 Floor Beom

(W21 x 166 ot Ends)
See PLATE GIRDER DETAILS sheets
for Floor Beam details, notes and
dimensions not shown,

\E

Plate Deck

W18 x
Dxuunroqm Typ)

T—Install Mill Camber Up

See PLATE GIRDER DETAILS sheets
for Connection Plate details,
notes and dimensions not shown.

A

w Cho
rocmq angles)

€ Girger No. 2 —=!

bottom of the girder Girder No. 1 | SHOWING SECTION AT KNEE BRACE SHOWING SECTION AT SIDEWALK SUPPORT
web will vary fo | UPPORT _
compensate for 4 -3" -g* 40 -3¢

overrun ar
underrun of
floor beams.
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Other Underpass Items

= Bearings
— Elastomeric for Prestressed Beams
- Elastomeric / Steel Rocker for Steel Beams
- Steel Masonry Plate for Shoo-Fly Bridges
- Elastomeric bearings are not acceptable to UPRR recently
= Waterproofing
- Spray applied waterproofing to bridge deck
- Deck drainage
= Ballast, Track and Ties
— Design for 30" Ballast, 13’-0” Min Ballast Pan Width
- Design Tie 8'-6” Width for Lateral Load Distribution
— Design Rail is 6” in Height
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Challenges of Getting Specific Cases Approved

= Roll-in Concept

= Open Deck, Except for Temporary
Bridges (even that is now an effort)

= Greater Than 30 Degree Skew
= Any Skewed Thru Girder

= Deep Prestressed Box Beams
= Concrete Thru Trough

= Cast-in-Place Box Culverts

= Trusses Considered Only in Very
Unusual Cases for Spans Greater
Than 160 feet
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Pipes and Culverts Under Railroads

Railroad Operations Dictate Type and Installation
Culverts Must Be Designed for AREMA Live Load
— TxDOT standards do not support!

Reinforced Concrete Pipe
— Likely Class V Pipe
- Requires custom design

Steel Pipe Preferred by Some
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Summary

= Use TxDOT Project Development
Resources

= Follow Closely Railroad Company —
Guidelines :

= Be Prepared for Railroad
Submittal Review Time,
Comments and Changes
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Questions?

POC

Robert Owens, P.E.
TxDOT Bridge Division
Robert.Owens@txdot.gov

Thank you for your attention!
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