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Introduction

= This SOP is not intended to allow proposals
for wholesale redesign of bridges.

= Acceptance of any alternate design
proposal is at the sole discretion of the
Engineer.

= This procedure must be followed for
incorporation of alternate precast concrete
designs after execution of a TxDOT
construction contract that includes bridges.
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Introduction

= This procedure does not replace procedures
for ordinary alternate precast alternative
including;:

- beam designs as permitted by the
Fabrication Notes

— precast manholes and inlets

- details per the PBC-P, PBC-RC, and PPBC-
RC standards

- details per the PCP, PCP-FAB, PCP(0), and
PCP(O)FAB standards
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Plan Notes

General Notes Example (Mandatory):

Precast Alternate Proposals.

“ 0 0

= “For a subject project to be
. . When a precast or cast-in-place concrete element is included in the plans, a precast concrete
CO”Sldered a Ca nd |date fOF alternate may be submitted in accordance with “Standard Operating Procedure for Allemate
httosdiwww Dedot goviinside-trdotforms-

Precast Proposal Submission®™ found online at N/ i -
1 publications! liant tractorsipublications/bridge himi#desig
an alternate deS|gn, ublications/consuliants-coniractors/publications/bridge. himi#design

Acceptance or denial of an aliemate is at the sole discretion of the Engineer. Impacts to the

pote nt|a| acce pta nce Of project schedule and any additional costs resulting from the use of altemates are the sole
responsibility of the Contractor.
alternate method proposals _ _
. . ) Project Plans Example (Optional):
shall be explicitly stated in BRIDGE NOTES:
the prOjeCt General Notes TXGi o aeemolies ioaratad mith o bridge. deck Tt is. pratabr tatod together ma indidual

units. The prefabricated units are joined together by cast-in-place concrete closure pours
A A and prefabricated drop-in panels (depending on option). There is a primary method using
a nd Ca n be InCl Uded In two girder assemblies with closure pours between the assemblies and is the basis of bidding.
There is an alternate method with a prefabricated full depth drop-in panel between adjacent
two-girder assemblies that facilitates using the top of girder interface for forming. No changes

ro eCt Ians 7 in pay items will be incorporated if this alternate is chosen, and quantities associated with this
o allornate are for Coptractore information only

Beyond the methods shown in the plans, the Contractor is allowed to submit an alternative approach
that meets the objectives of accelerated contruction identified elsewhere in the plans. If such an
alternative approach is pursued, instructions for submission and approval can be found online here:
http://ftp.dot.state.tx.us/pub/txdot-info/brg/design/alternate-precast-accelerated-sop.pdf
As noted, submission ol an approach does not guarantee usage and approval in Lhis coniract.

Superstructure designed according to AASHTO LRFD BRIDGE Design Specifications, 8th Edition
(2017).

Design loading for superstructure is HL-93.

Transport and lifting weights and sizes are tradeoffs to be considered. For alternate
assemblies beyond what is specified, submit engineering calculations, transport, and
erection plans demonstrating that the units will not be damaged or overstressed.

The design plans also depict a bridge substructure replacement technique using precast
abutments and precast straddle-type interior bent caps.
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Plan Notes

= Milestones can be used for an
ABC project to help ensure
roadway closures are reduced.

— Helpful in rural areas with
long detours or in urban
areas

Bridge Winter Webinar

Milestone A to construct bridge 15 designated to facilitate construction as fast as possible.

The time allowed for the bridge construction 15 20 working days in accordance with Article
83.1.5 Calendar Day.

Milestone A time charges will start when the bridge 1s fully closed to traffic. Fully closed 1s

defined as. when traffic 1s shifted to the detours defined in the plans, for more than a 2-hour
duration.

Milestone A time charges will end when the following requirement are met:

1. Both lanes of traffic are open on the bridge and approaching roadway
2. On-site detour not used for any portion of a nighttime closure

If Milestone A 1s complete earlier than the stated number of working days, a bonus of $10,000
per day will be awarded; up to a maximum of 15 bonus days. If the Milestone A is not completed
within the stated number of days, contract administration and road user costs of $5,000 per day
will be assessed for each day in excess of the stated number of allowable working days for the
bridge until the milestone requirements are met. The working period charged during Milestone A
will also be included in the computation of the total contract time charges for the overall project.
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Stage 1: Concept Review

= Contractor submits an official R s

Stage 1 Submittal

request to the TxDOT District PM _
for the Stage 1 Alternate Design
Concept by completing TxDOT .

| | Th e CO n Ce pt m ust p rOVId e eq ua I Alternate Design Concept Description:
or better value to TxDOT. St S e by At oGt

Justification for the benefit to TxDOT that Alternate Concept will provide:

Email:

Key personnel that showld be considered for Stage 1 Concept Review: Area Engineer, District Director of Construction, District Bridge Engineer,
.

= Phase 1 approval does not S
guarantee Phase 2 approval.

Phone No.: Email:
The signature below represents authority to move forward with Stage 2 Alternate Design Development by the Contractor.
Approved: (O Yes (O Mo
[
District Project Manager Signature: Date:
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Stage 1: Concept Review

= The goals of the Stage 1 concept review
include:

- Understand the proposal

- Establish benefits

- Engage key personnel

— Viability of a concept

— Outline timelines for Phase 2

= The goal is a maximum of 10 working days for
Stage 1 review
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Stage 1: Concept Review

= There are key personnel that should be
considered for inclusion in the Stage 1
Concept Review:

- Area Engineer (and TxDOT CEl
| representative if applicable)

— District Director of Construction
— District Bridge Engineer

— Bridge Division Design Section
r Director
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Stage 2: Alternate Designh Development

= Design Plan Requirements
- Required to be signed and sealed by a licensed Engineer in the state of
Texas.

- Required to be signed and sealed by an Engineer precertified in work
category 5.2.1 Bridge Design. See Section 4 for consultant precertification

information.
- Required to show complete design calculations.

it

NEXT 360 EEAM (MODIFIED) —
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Stage 2: Alternate Designh Development

= Design Calculations Requirements

- Must be signed and sealed by an Engineer precertified in work category 5.2.1
Bridge Design as in Section 2.3.1 Alternate Design Plans Requirements.

— Must follow the same edition of the AASHTO LRFD Bridge Design

Specifications and edition of the TxDOT Bridge Design Manual as the original
design.

= Submit formal Alternate Design package to the TxDOT District PM

I ! “/ 5 or 54 15 U —Q f—
PSS N S N S NI 2t

| | -

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
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Stage 3: Review of Alternate Plans and Calculations

= The TxDOT District Project Manager will
send a request for approval of the
alternate design to the Engineer.

- The goal is a maximum 20-25 working
days to review and respond to detailed
submittals. Each resubmittal to
address review comments will reset
the target 20-25 working day period
for reviewer response.
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Stage 3: Review of Alternate Plans and Calculations

= Review of Plans

— Once review is complete,
the reviewing party will ==
place an official stamp ‘ | il
on the Alternate Plans
and submit back to the
TxDOT District PM.

- All official submittals and
reviews must travel HH —
through the TxDOT
District PM

SPACE @ 40" max. 0T
NEXT 36D BEAM PLAN
CONTRACTOR TO VERIFY (NOT TO SCALE:

MARKED END

Bridge Winter Webinar January 23, 2023 14



Stage 3: Review of Alternate Plans and Calculations

Description

= Review of Calculations s

- The Reviewer will verify that the Calculations ™%  =ecwomer—

EE Lm

Loads {refer to AASHTO LRFD Table A4-1, for § =50 ft
465 K-f

were designed according to the same == R

AASHTO LRFD Edition used for the original e A

max. factored negatve moment Mu= 245 K-#f

. man factored negatie moment Mu= 23 Kein
deslgn- Positive {#+M] Moment Capacity (between NEXT beam stems spaced at 5.00 ft.
cisarance 1o renforcing cear cover (botiom) = 181in
mn'emfcrungua-nener =) 0.525 in
=02sgtifc) LRFD Art. 5426 fr= 0.583 ksi

refersnce At 5.8.3.43

— The TxDOT District PM archives the e CH

i reforsing: LRFD At 5733

Mm =lesser of 1.33"Factored Moment or Mu

calculations in accordance with the Frwctiness o

alpha 1= 160

Mer= 80 K-in
- - N - M min= 74 K-in
procedure outlined within the TxDOT Bridge s e s
M design = 74 K-n
resistance factor (phi): LRFD Art. 55421 phi (moment) = 080
fere-smwudledre Forced con
- Factored Moment Resistance Mr = phi{Mn); LF{FDEqS 3211
where:

Design Manual-LRFD. e e
a= oepm:fewvdelstessbmka\s EIand: a= 028 in
ds = drst m:ef’unwnpressmfzx ds= 638 in

Mn = Asfs/ds-; LF!FDEq 73221 Mn= 165 K-in
Mr= 138 K-in oK

=33 Longitudinal Distribution Resnforcement

ginder stem spacing 500 #
irder stem width = 125 #
effective span length (AASHTO LRFD Secton 8.7 2.3), taken at girder s Derrfaoe
e{-muemnlerg:« 5
for primary reinforcement perpendicular to fraffic {AASHTO LRFD Section 8.7.3.2), As = EZJ'sq maimum 87%
'K.As= 113.8075
use % As= ﬁf-".-'n
Asreqid 128 i
Thersfore provide #4 at 6 5-inch spacing Aspn-'c: 037 w2 OK
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Notification and Filing of Alternate Plans

- | = |f the Alternate Plans are approved, TxDOT
District PM notifies contractor PM with
approved copy of Alternate Plans

= TxDOT District PM ensures that approved
Alternate Plans are filed with contract plans
to ensure the as-built plans are accurate
and notifies the district bridge inspection
coordinator of the change.

January 23, 2023
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Shop Plans

= TxDOT District PM informs the
contractor who/where to e
send the shop drawing ey §
submittals for review. U b
Contractor submits shop
plans according to the Guide
to Electronic Shop Drawing e e
Submittal. A

= Engineer reviews submitted m——
shop plans against the v

approved Alternate Design e, T

Plans. - —

= From this point on, shop Freyverpeep e
drawing

BARS U2#4

s I
submittal/review/approval = R
process follows the typical L I = M {
procedure. W T 1= o

ARS U#5 BARS L#5 BARS J#5 BARS V#4 BARS UI#4
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Bridge Design Manual Update

Texas
Department
of Transportation

Bridge Design Manual - LRFD

Chapter 3 — Superstrictire Desigit Section |8 —Prefabricated Superstinictre Allernatives

Bridge Division
January 2023

https://tntoday.dot.state.tx.us/BRG/Documents/Sit

€%20Documents/Bridge%20Design/Irf.pdf

Bridge Winter Webinar

Section 18
Prefabricated Superstructure Alternatives

When possible. allow precast and prefabricated alternatives to the as designed cast-in-place
congrete or precast bridge superstructures.

If desired, provide post-letting allowance for precast and prefabricated bridge element

alternates by adding the following note to Item 5 in General Notes:

“When precast or cast-in-place concrete bridge elements are included in the plans, a
precast concrete alternate may be submitted in accordance with *Standard Operating
Procedure for Alternate Precast Proposal Submission” found online at
htips:/ftp.txdot.gov/pub/txdot-info/brg/design/alternate-precast-proposal-
submussion.pdf. Acceptance or demial of an alternate is at the sole discretion of the
Engineer. Impacts to the project schedule and any additional costs resulting from the
use of alternates are the sole responsibility of the Coniractor.”

Develop alternates using the TxDOT Bridge Standards and working drawings for precast
clements or use the concepts demonstrated within the standards and working drawings to the

extent possible.

Submuit design concepts bevond the scope of TXDOT Bridge standards and here within. in
accordance with “Standard Operating Procedure for Alternate Precast Proposal Submission™
found online at https://fip.txdot.gov/pub/txdot-info/brg/design/alternate-precast-proposal-

submission.pdf.
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Bridge Design Manual Update

Section 11 — Precast and Prefabricated Substructure
Chapter 4 — Substructure Design Alternatives

Section 11
Precast and Prefabricated Substructure Alternatives

¢ Lightweight concrete

Bent Caps and Abutments # _ Separate pieces joined together in the field

Provide equal or better corrosion resistance to the originally designed bent cap and cap to
column connection as shown in the project plans.

Precast Concrete Columns

Limit initial tension stress to 0. “no tension” during release. lifting. and hauling. Precast Dp pc?t use precast concrete columns without prior approval from the TxDOT Bridge
prestressed bent caps designed to “no tension” using uncoated strand and reinforcement Division.

provides the equal corrosion resistance to uncoated, epoxy coated, and galvanized

reinforcement.

Prefabricated Steel Bent Caps

If the precast bent cap alternate reduces the number of columns, design the alternate bent
cap and columns to meet the requirements for vehicular collision presented in Chapter 2.
Section 2, and Chapter 4, Section 7.

Design prefabricated steel bent caps for load path redundancy, system redundancy. or
internal redundancy. Due to level of effort associated with pursuing acceptance of svstem
redundancy or internal redundancy, obtain prior approval from the TxDOT Bridge Division
Do no use the following without prior approval from TxDOT Bridge Division: before progressing with design.

¢ Hollow shells subsequently infilled

¢ Hollow voids
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Questions?

Jon Boleware, P.E.
TxDOT Bridge Division
jonathan.boleware@txdot.gov

Copyright 2023 . Texas Department of Transportation - All Rights Reserved

Entities or individuals that copy and present state agency information must identify the source
of the content, including the date the content was copied. Entities or individuals that copy and
present state agency information on their websites must accompany that information with a
statement that neither the entity or individual nor the information, as it is presented on its
website, is endorsed by the State of Texas or any state agency. To protect the intellectual property
of state agencies, copied information must reflect the copyright, trademark, service mark, or
other intellectual property rights of the state agency whose protected information is being used
by the entity or individual. Entities or individuals may not copy, reproduce, distribute, publish,
or transmit, in any way this content for commercial purposes. This presentation is distributed
without profit and is being made available solely for educational purposes. The use of any
copyrighted material included in this presentation is intended to be a “fair use” of such
material as provided for in Title 17 U.S.C. Section 107 of the US Copyright Law.
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