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Bridge Design Aids

* What are Bridge Design Aids (BDA)?
e Documents, resources, and tools to assist Designers
e Not official INDOT policy

* Where are BDAs located?
¢ INDOT’s website (https://www.in.gov/dot/div/contracts/standards/bridges/BDA.htm)

' lNgo_V Indiana Department of Transportation

® -] = ] Online Services v |Want To FAQs ~

+ ASCE-INDOT Structures Committee

« INDOT Bridge Design Conference

+ Eederal Lands Design Resources

« Purdue Road School Archived Presentations

+ Design Aid
+ 100-01 Bridge Sample Plans - Bridge Replacement N,NextLevel
+ 100-02 Bridge Sample Plans - Thin Deck Overlay foana

+ List of all Bridge Design Aids by Date
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Bridge Design Aids

e Who develops BDAs?
e INDOT
e ASCE/INDQT Structures Committee
* You! IW,

* What BDAs have been posted this year?

BDA Number Date Subject

BDA List

100-02 01/13/2020 Bridge Sample Plans - Thin Deck Overlay
412-03 01/13/2020 Polymeric Overlay Considerations
402-01 04/17/2019 Life Cycle Cost Analysis

NextLevel
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BDA 412-03 Polymeric Overlay Considerations

* What is a Polymeric Bridge Deck Overlay?
¢ Also known as a Bridge Thin Deck Overlay or Epoxy Overlay
* Athin (approx. 3/8”) protective layer placed on a concrete bridge deck
* Intended as a preventative maintenance technique to keep chlorides out of concrete

N, NextLevel
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BDA 412-03 Polymeric Overlay Considerations

* Why do we need a Bridge Design Aid?
e We're doing a lot of them
e There isn’t much existing guidance

Bridge Thin Deck Overlay Projects

# Projects

2019 2020 2021
Year

246 253
¢ The devil is in the details
161

NextLevel
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BDA 412-03 Polymeric Overlay Considerations

* Bridge Condition Considerations
e Coordinate with the District Bridge Asset Engineer
Per BCPMA rules, max. amount of patching must be less than 10% of the deck area
No surface milling or hydrodemolition, so chlorides will not be removed
Existing spalls are an indication that chlorides have already penetrated to rebar depth

Polymeric overlays are sensitive to moisture and shouldn’t be used where water is
anticipated to wick through cracks, such as bridge approach slabs

NextLevel
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BDA 412-03 Polymeric Overlay Considerations

 Construction Considerations
* Fast cure time, but construction duration depends on many factors
e Cure time increases as temps drop V> :
* Concrete moisture content must be
less than 5%, or 75% humidity

¢ No rain for 24 hrs prior to installation
is general rule
e Dew is common during summer months

* New concrete will require about
28 days before sufficiently dry

e Polymeric overlay material can only
be used in shallow patches, typically
less than patches with exposed rebar

Pre-cured
Epoxy

Water

1/21/2020
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BDA 412-03 Polymeric Overlay Considerations

e Construction Considerations

e Work with BAEs and District Construction for MOT design
e Get in and out quickly with detours
* Portable signals preferred over flagging (can’t flag in the dark)

e Consider environmental and site factors when estimating construction duration
p e ]

N, NextLevel

INDIANA

ttps://patch.com/pennsylvania/baldwin-
hall/streets-run-road-utility-work-begin-mond &

- u aiie - e
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BDA 412-03 Polymeric Overlay Considerations

* Construction Sequence

e Step 1 —Sounding and patching deck
* Sounding rate approx. 5,000 SFT/hr o
e Patching rate varies, approx. 100 SFT in an 8 hr shift |

* Step 2 — Moisture testing
e ASTM D4263 requires the plastic sheet to remain
taped to the surface for 16 hours (use shoulder)
e Portable moisture meters are commonly used

https:/ifhwaapps_fhwa_dot_gov/ndep/DisplayTechnology aspx?tech_id=16

& Rutgers University

N NextLevel

INDIANA

* Construction Sequence

e Step 3 — Shot blasting and surface preparation
¢ Shot blasting - approx. 10,000 to 40,000 SFT/8 hr shift
e Material often left in tines will require hand grinding
e Hand grinding — approx. 200 SFT/hr (isolated locations)
¢ Surface roughness measured using ICRI roughness chips

Insufficient shot blasting - tine grooves remain prominent NextLevel

INDIANA
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BDA 412-03 Polymeric Overlay Considerations

* Construction Sequence

e Step 4 — Test patches

e 1.5 x 3’ test patches required for every
span and every 600 SYS

* Production equipment should be used
for test patches

¢ Pull-off tests must demonstrate adequate
bond of the epoxy to the concrete

e Construction duration varies based on
cure time, 12 hrs is reasonable assumption

e Currently allowed to be performed on
shoulders

N NextLevel

INDIANA
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BDA 412-03 Polymeric Overlay Considerations

* Construction Sequence
e Step 5 — Overlay application
¢ Installation required within 24 hours following shot blasting and surface preparation
¢ Not allowed to be installed between October 15 and April 1
¢ Deck temperature must be between 60°F and 100°F at the time of application
¢ Moisture requirements apply

NextLevel
INDIANA
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BDA 412-03 Polymeric Overlay Considerations

* Construction Sequence
* Epoxy thickss is controlled by use of v—notch squeegees

* Min. application rates to ensure complete coverage

Course Rate, Gal./100 =q ft Aggregate, lbs/sqg yd*
1 No less than 2.5 No less than 10
2 No less than 5.0 No less than 14

* Application of aggregate shall be of sufficient guantity
to completely cover the epoxy.

N NextLevel

INDIANA
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BDA 412-03 Polymeric Overlay Considerations

* Construction Sequence

e Step 5 — Overlay application, cont.
e First course must fully cure

The minimum curing periods shall be as follows:

Minimum tempera
Course T T | —

[ 70

ture of deck surface, °

S85
5 | 1 hour |

prior to installation of second course L2

(Second cous : d .h ase

e

! 3 hours

s if the air temperature drops below

NextLevel
INDIANA
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BDA 412-03 Polymeric Overlay Considerations

¢ Construction Sequence

e Step 5 — Overlay application, cont.
e Construction duration varies with temperature
e Approx. 2,000 to 7,500 SFT/hr application rate
 Fast production rates require multiple
crews and large equipment
* Step 6 — Final testing
e Performed after the second course has cured
e Approx. 10 min to cut core, 30 min adhesive cure, 10 min pull-of test
e One test required per 75 ft of deck
e Cores repaired with epoxy, which must also cure
¢ Paint traffic markings installed upon completion
¢ Thermoplastic pavement markings can’t be used due high temps damaging epoxy

| htips:/iwww_dbiservices.com/protective-bndge-deck-overlay

NextLevel
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BDA 412-03 Polymeric Overlay Considerations

* Construction duration spreadsheet

° Spreadsheet is ||nked to BDA IPOL\"MERlC OVERLAY PROJECT CONSIDERATIONS
° Can be Used to ass'st In Reference: IDM 412-3.02 Bridge Deck Preservations Technigues and Considerations
eStImatlng COﬂStru CtIOI’] t|mes BDA 100-02 Sample Bridge Plans = Bridge Thin Deck Overlay

—
Note: An example calculation for estimated construction duration is provided inq/_samgle spreadshe_eD

Deck Lenglh 200 FT

Deck Width 25 FT Sounding and Paiching |

Deck Area 5000 SFT | WMotsture Testing 1

Shothlasting rate 3600 SFTir Shot Blasting

Hand Ganding Rate 2000 SF T and Surface

Pull-off Test Rate 0.33 he/EA+ 1 he ""‘P'ﬂ"h;“

Owerlay Application Rate 5000 SFTHe

Fwst Course Cure Z2hr Pr:f‘l T;;l:‘:: Tr::__‘

Second Course Cure 3hr T = revwer

Start Time Activity Duration, hrs  End Time L;::;e ;C':m
100412018 900 PM Patching Mosture Testing 16 TVER018 100 PM | pee
10052019 1.00 PM Surface Preparation 4 1VE2019 4.00 PM Second | Second Course
1045/2019 4.00 PH Float/Concrete Drying Time 0 1VE2018 4.00 PM | Couse | Cure Time
10052019 4 00 PM Test Palches [ 10EZ019 900 PM Final Coat
10452019 9.00 PH Float/Concrete Drying Time 0 10VE2018 8:00 PM | Testng
152019 9.00 PM Frrst Course Overlay 3 INER019 12 00 AM nstal

10/6/2019 12:00 AM Second Course Overlay 4 1002019 4:00 AM T’m
1VEZ018 400 Al Flaat 0 10ME72019 400 AM | &
100672015 4.00 AW Fral Goat Testng 3 10672010 700 —1 Focat Queation, ra 1% & 5 L ”
Total Duration, hrs = 5 .'ﬂf.’ﬁ‘"'ae"e'

16
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BDA 100-02 Sample Plans —Thin Deck Overlay

INDOT | BRIDGE DESIGN AIDS

BDA 100-02 | JANUARY 10, 2020

| BRIDGE SAMPLE PLANS — BRIDGE THIN DECK OVERLAY
Reference: IDM 14-2.05 Bridge Plans, Preservation Project
IDM 412-2.01 Preventative Maintenance Project
BDA 412-01 Patching Quantities for Polymeric Overlays

BDA 412-03 Polymeric Overlay Project Considerations

The following set of sample bridge plans has been developed to illustrate a typical set of Bridge
Thin Deck Overlay plans. The tables throughout this set of sample plans have been generated NextLevel

INDIANA

using the Excel spreadsheet Tables for Bridge PM Thin Deck Overlay.xlsm. Instructions for using

this spreadsheet are provided on the Instructions tab within the file.

17

BDA 100-02 Sample Plans —Thin Deck Overlay

INSTRUCTIONS FOR COMPLETING THE TABLES FOR BRIDGE PM PLANS

This file can be used to complete the following tasks:

- Create a comma-delimited list of bridge NBI's.

- Create the following tables to be added to Bridge PM plans:
- Bridge Index for Title Sheet
- Location Table for Index Sheet
- Maintenance of Traffic Summary
- Bridge Painting and Locations Table for Summary Sheet
- Bridge Painting Information Table for Summary Sheet
- Summary of Bridge Quantities
- Overlay Details Tables
- Pavement Marking Quantities

NextLevel
INDIANA
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BRIDGE PREVENTATIVE MAINTENANCE PLANS
(2) BRIDGE THIN DECK OVERLAY  [eim iirves

CONTRACT NO. B-41048

INDIANA DEPARTMENT OF TRANSPORTATION | foe St 13 e
.

Text Sy § 1 Tt

(e ]

BURPOSE:

The purpase of this sheet is to provide an
overview of the project, including project data,
profect location, snd approval signatures.

BEQUIRED ELEMENTS:

(1) Project Information required on every plan
sheet:
- Contract No.
- Page No, and Total Pages

() Prooct Work Description

(3) Countyossrict Location Map

@ Bridge Index Table

- Sen Tables Extel flle for instructions.
@ ‘Standard Spealicaten Reference
@ oo

- For i projects, show |

Departrment of Trangporation”

() Signature Block and PE Seal

5 —
">/ BRIDGE INDEX TABLE ® . INTENDED USE AND DISCLAIMER INFORMATION;
Str. No. | Des No. Bridge Fie Number County WTE 850G 0T This set of sample: plan sheets is provided for Bustratve
© | 1800307 0616307662 PIXE o Map muad e f wKert acugh wrm = R . The calus s ot i s e
@ | 1eooae 0688707188 WARRIOK i o e e e F{__rﬁ‘_.“____ level o speckicy, and s expecied
@ | s 0614207853 KNOX Cocaon Map Tet Catouts: 9 1 Tt o i e e e
1602150 164-35-05597 BEBL W ARRICK N VIO et s b mach 1 ke  ebiedtle s
1800698 057-2607177 GIBSON NWMWMWMW
CCMMENND FOR LETTING: for i incividual project. In the svert of & confiet,
ar @pummr-q TRCGARA DRPARTRINT CF TRAMGPORTATION r "
s e o T (8 [ 12 20 T the pokcies e dr T
0 b e with these plam, At ex eve
INDIANA
ORCEE
@
(2) mDEX |-
The purpose of this sheet s to provide a fisting
of 2l sheets i the piars and Ltiities contact
1 informtion.
INDEX SHEET 2
GENERAL NOTES & UTILITIES INFORMATION SHEET L | REQUIRED ELEMENTS:
p——
LOCATION 4 i L T @ Project Infurmation required o every plan
shest:
TRAFFIC 5-18 = Contract Na.
- Page No. and Total Pages
DETAILS 19-23 ®
Sheet Index
PAVEMENT ]
@mwtmum
5 - Sheet No., Dete, and Mot of
Revision
@mmmmwpﬁm
REVISIONS
SHEET NO.| DATE
"“"""QW"'*
INDEX SHEET = NextLevel

$51G_0T§

o, o
LT

@ 20f25

INDIANA

20

1/21/2020
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(2 GENERAL NOTES

are mvallable Pty

Documents Lisrary, Indlana Department of Transporiation.

of overlay.

petched pri

Polymeric Concrete Bridge Deck Overlay (38" thickness) shall be applled to the arses
shown in the plans.

Existing Joint Type 1-A shall be saw cut and sesled after application of palymeric
systom.

overtsy

The following surfaces shall be Surface Sealed in accordance with 702.21 of the

Indicated arees of the bridge raiings, bridge railing transitions, and top surface of
reinforced concrete bridge approach slabs (when not pert of the Polymeric Overtay

area).

TP, A ot e Gerersl Wotes Sheet
Vet T

2 Tet

Noten Teat: § Pt Tt

The purpose of this shest s to provide the
Gereral Motes and utiities contact

REQUIRED ELEMENTS:
©) Prufect nkormption epled o v
- Contract No.
- Page No. and Total Pages
() Geners otes

(3) uuines

Information:
Contact Phone
- B11 Logo and Statement

Al perranent alnt g Be {reflected in Permanent -
Pavement Markings Quantities). @ Sigrature Block and PE Seal
SPECIAL CONSIDERATIONS:
@UTILITIES Potymesic Concrete Bridge Deck Dveriay

NO UTILITY INVOLVEMENT IS ANTICIPATED

THDIANA UNDERGROUND PLANT PROTECTION SERVICE, INC.

provision must be included in the contract
documents.

Koow what's below.
. Call before youdig.
Per Indiana State Low IC-8-1-26-16, It is. the law to excavate without the:
underground location service twa (2) werking days beflore commencing
INDIANA UNDERGROUND:
1-500-382-5544 OR CALL 811
24 HOURS A DAY 7 DAYS A WEEK
Pote: Ltsity Locations upon o and paint d
by cthers, and these is ro guarnntee of the accuracy o completeness of said locations
H_DENATUET
GENERAL NOTES & UTILITIES INFORMATION SHEET - NextLevel
$51G_DTS INDIANA
(D 30f25
(D) o e
)" BRIDGE LOCATION INFORMATION TABLE tio purpasn:of i sbimat o 0 proi dulatied
I Bridge Fe Number location dats and descriptions for all contract
Str, | Des No., (Structure Type) Route and Crossing Location Route P County Lattude/Longlude structires.
L | 1800307 0616307652 SR 61 over PATOKA SR 61 SREL | 35487 PIKE Lot.; M 38° 22 497
(Prestressed Concrete Box Beam) RIVER 02.06 W 58 364 Lon: WST*1¥ O [P m——— =3
- T I[RED ELEMENTS:
7 | 1800308 068-87-07188 SR B9 aver BIG CREER - EX] SREH | 31496 | WARMIX | Lat: W38 1T 39 REQU
(Prestressed Concrete | Beam or Bub-T Beam) NEW CHANNEL 04.30 W 58 61 Lon.: W 8I* 2 29 ((7) Project Information requived on svery plen
3 | 1800313 061-42-07853 SR 61 over BEECH SA61 SRE6L | 49485 [ Lat.; W3E" 33 24 it
Concrate Shb) CREEK 04,87 N SR 56 Lon: W 87* 18 09" - Contract No.
4 | 1802150 164-35-D5557 BEEL 64 EBL aver BIG 164 64 | 35481 WARRICK | Lat.. N38" 11" 127 - Page No. and Totsl Pages
{Reinfarced Concrete Siat) CREEK 03.50 W 58 61 Lon.: W 87°21' 26
5 | 1800858 057-26-07177 g X SR57 | 14+20 | GIBSON | Lat; N38" 12 567 @ -kmwvmmﬁbm‘hrw‘ "m
over SMITH FORK| i 2
(Reinfarced Concrate Siab) 02.04 N SR 68 Lon.: W 87" 35 5§
’CJJ Signature Block and PE Seal
Ty A Tabies and hots an Locaton
Shaer
Tabve Tiie: 12 Pt Tist
Tatve Dotac § Pt Test
Teut hotew: % Pt Test
H_ENATUET
LOCATION INFORMATION SHEET - NextLevel
$51G_DTS INDIANA

(1) 40f25

22

1/21/2020
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INTENANCE OF TRAFFIC SUMMARY

The purpose of this sheet is to provide 8

1/21/2020

Contract HCP Preappeoved Time by Oosue Type Speed i mﬂi‘m of Traffic detals for
8 its T T R
Str\;:.um Des Mo, Route and Crassing MOT Type P—— Bem—— Comments Seiad
Phased Sngke Lane Clomure w/
1 1800307 SR 61 over PATOKA RIVER Tempoeary Signal . - D““’;::ﬂ‘:‘;“" 55 BEQUIRED ELEMENTS:
(See Shis. 8-11 for detals.)
2 | 1800308 | SR 63 over BIG CREEK - NEW CHANNEL gy . . 55 ® sheet: ; PRRRES
(See Shis. 12 & 13 for detals.) - Contract Na.
Detour - .- - .
3 1800213 SR 61 over BEECH CREEK (5ee Shes 14 & 15 for detais) 55 Page No. and Tots! Pages
Shouider Cosure or Double-Lane Closure z of Traffic Summany:
' 1602150 I-64 EBL over BIG CREEX Sigle Lane G Amytime Amptime it alowed m O -See T x5 for additional
Detour = ™
5 1800898 SR 57 aver SMITH FORK See Shas. 16 & 17 for detols) 55 G) Notes
=* Not appiicable to this project. @WMNFEW
SPECIAL CONSIDERATIONS:
mmu&mwwvwm
on the interstate. The " column ca be
mwmr‘mw
drawings or plan set sheet numbers
referenced for
NOTES (3)
Weskend or Migh : Single or single each direction 9:00 pm. to Manday £:00 a.m, and
weskdays 900 p.m. to 6:00 am.
Nighttime Only: Single lane dosure or single lane restriction in each direction any day of the wesk 9:00 pm. to 6:00 a.m.
Any lane or shoulder closures outside the alowable tmes shawn in the Traffic Summary recuire approval from District Traffi.
For Shoulder Closure Detad, see She. 6.
FFor Singhe Larss Closure Detad, see Sht. 7,
MAINTENANCE OF TRAFFIC W PURTRRY NextLevel
3
SUMMARY TABLE $51G_DT$ NextlLevel
@ 50f 25
- - i
The purpose of this sheet s to provide a detall
‘and sigrage for & temporary shoulder cosure
when | n the Maintenance of Traffic
®F ©®F ©F o
REQUIRED ELEMENTS;
@- Project Information required on every plan
sheet:
A— —. A— — fet— — - Contract No.
— CONSTRUCTION - Page No. and Total Pages
—559 = @ Shider s Dok
]
f_\vw o
®E @ ©F
160 EL
(2) SHOULDER CLOSURE DETAIL
Not to Scale
3
(%) LEGEND
‘Work Site
NoTES (2) e oy dfeet s aros
mmmmwnwmwmwnwhm ©  Channeiizing Device: quantities, See St Dvg. B01-TCLC-O7 for
sections. See Std. Dwg. 801-TCOV-01 for acceptable types of information.
PPortaike Changeabie Message Sign shall be placed as directed by the Engineer. INTENANCE OF TRAFFIC QUANTITIES
‘Workstte Added Penalty Signs to be placed as stated in RSP B01-R-542. T =
Far addtional Infrmation, see Std. Dwg. B01-TCSC series. [Construction Sign, Type A ] 10€Ea
Maint sning T raffe | T
MAINTENANCE OF TRAFFIC @ | vares NextLevel
lextleve
SHOULDER CLOSURE DETAIL $51G_DT$ INDEATR

(1) 60f25

24

12
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®F ®t @t @k The purpose of this shest s to provide a detail
ROAD and signage for & temporary sngie-lane dosure
when included in the Maintenance of Traffic
Sumemary table.

— L 7. N
@ (1) Project Information recuired on every plan
sheet:

- Contract Na.
RGHT LANE - Page No. and Totsl Pages

L 1
® @F ©F Buffer | @k Cloay (2} Shouider Cosure Detat:
| 264 | 1so0 | _ oo | L Space L ey 100 g = Work Area

Truck Mouried Attenuator
N for ) - Lane Taper
@ - Channefizing Devioes
- Flashing Afrow Sign
- Construction Signs.

Speed Limit ‘Scale
™ price to Work Taper Length "L @ o i
";' 1 = {g Construction Signs with descriptions.
= (D e o
& 780 [T ot | o e (5} Maintersnce of Traffic Quantties
et T 13 % Pt (O]
70 840 ‘ u_”:::w @ LEGEND R o ) (s)

m!l'ﬂm . m Work Site @m
sy @ em

(2 o
() Signature Biock and PE Seal

NOTES (7)
Channelizing Devices shal be spaced at S0 n tapered sections and at 100 .

tangent sactions. See Sid. Dwg. 801-TCDV-01 for acoeptatie types of cevices. LN} Trud Mountad Atarustor
Portable Changeable Message Sign shall be placed s directid by the Engineer, €—  Plashing Arrow Sign
e T B i T ot e L SPECIAL CONSIDERATIONS:
onsite,

- MATNTENANCE OF TRAFFIC QUANTITIES Truck Mounted Attentuator provision must be
Reil-Ahead Distance shall be per Manufacturer's specifications. o Single Lane Closure whwmmmmm
o b pacad RSP B01-R-542. Pay em Quantty g :

A |Construction Sign, Type A 12 €2 Single Lana Closure Detail shown Is for
iy

A Artow Board shall be used when 8 freeway lane i cosed. Trisck Mounted Attenuator TED Days
Fortabie abie Message Sign 1Ea

[For additional information, see Std, Dwg. B01-TOLC series. Flashing Amow Sign 1 Ea
[Makrtaining Traffic 115

MAINTENANCE OF TRAFFIC Oy

SINGLE LANE CLOSURE DETAIL = $51G_DT$

() 7025

NextLevel

INDIANA
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| PusposE;
The purpose of this sheet is to provide layout,
and for one phase of
maintenance of traffic plan employing &
B e e e

| REQUIRED ELEMENTS;
@m]mmnmm

= Contract Na.
- Page No. and Total Pages

MATCHLINE A-A

@Tmmlwmm
@ North Arrow and Drawing Scale
@Mm‘mw
(&) Notes

@mmummmm

Seale: 17 = 100

\3\ 48 L Barricade,

oy, e A

For Mairtenance of Traffic Legend and Motes, see She. 11,

: m‘sm o “:',s %‘@ [For Advance Sign Lyout, see Sh. 10,

MAINTENANCE OF TRAFFIC PLAN - PHASE 1
CONTRACT STRUCTURE NO. 1

@ Bof 25

NextLevel

“tensg INDIANA

26
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MATCHLINE A-A

| PusposE;
The purpose of this sheet is to provide layout,
descriptions, and quantities for

Type 2
Z30' Temp. Traffic Baner, Type 2 @

(Taper Rate 10:1)

400" Temp. Tt Barrier

@ Project Infurmation required o every plan
sheet:
- Contract No,
- Page Mo, and Total Pages
(2) waiotenance of TreMc Eements:
- Work Area (hatched)

MATCHLINE A-A

- Temporary Traffic Barrier

- Channelization Devices

~ Temporary Pavement Markings

- Barricades

- Direction of Traffic Arrows
@ Temporary Signal w/ Detection Zones
(5) Nortn Aerow and Drawieg Scale
@Mmmw

(&) Notes

@wmummpﬁm

For Mairtenance of Traffic Legend and Motes, see She. 11,
FFor Advance Sign Lisyout, see Sht. 10,

A o)

MAINTENANCE OF TRAFFIC PLAN - PHASE IT
CONTRACT STRUCTURE NO. 1

@ 90f 25

NextLevel

INDIANA

1/21/2020
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| PusposE;

The purpose of this sheet is to provide the
layout of advance sigrs required for the phased
maintenance of traffic detaiied on the

_mm

b

Speeding Penalty Sign
w2608 —
Reckless Drivirsg Penslty Sign

REQUIRED ELEMENTS:
@ Project Information required on every plan
sheet:

- Contract No,
- Page No. and Total Pages

(5) Signature Biock and PE Seal

O]
Fer Costruction Sign Detals, see Std. Dwg. B01-TCSN-12.

() LeGEND
AL Construction Sign
@  Type "A" Low Inbensity Light

ADVANCE SIGN LAYOUT
CONTRACT STRUCTURE NO. 1

My

@ 100f 25

NextLevel
INDIANA

28
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| PuRPOSE:
~ - The purpose of this sheet s to provide netes,
B ® (3)LeGenD legend, and maintenance of traffic cuantities
for the MOT plan detalled on the preceding
One tane of traffic shall be maintained theoughout the length of the project. AL construction Sign i
Contractar to provide 11 travel lane and 1 min. sheulder. ® Construction Waming Light, Type A
A e I PG A S REQUIRED ELEMENTS:
- % (1) Praject Information required on every pian
Drums to be spaced 2t 20 in taper and 40' In fangent section. @  Charnekzing Devios ' cheet: i
- —+  Direction of Traffe _w“"‘m’“_d,lﬂm
SIGNALIZATION NOTES (5 ) =2
o B work ares Q)wdeﬂ:mhm
Al signal equipment o remain the property of the Contractor. ~ Posn Signs
oy
Timing infbrmation will be furnished by the District Traffie Engineer. g — (3) tegend
SIGNAL PHASING DIAGRAM i B T or"
(5) Sonataation Notes and Signal Phasing
~ Dlagram
(&) Sqnature Bock and PE Seal
1 2 3 2

(2 MAINTENANCE OF TRAFFIC QUANTITIES
No, 1800307 - Col . No. 1
Quartty Total to
Py s Pil | ph | befad
Son, Type A [FI T 16 16
emparary Transverse Pavement Marking, Removable, 24° LFT 24 24 24
[Temporary Traffic Sgrai is L T 1
emporary Traffc Basrer, Type U B0 | o0 | %0
|Baricade, Type Iil- LFT 228 168 228
[Festing Arow Sgn owv |2 [ 2 |2
(Maint sining Traffc [ - 1

MAINTENANCE OF TRAFFIC LEGEND & NOTES
CONTRACT STRUCTURE NO. 1

(1) 110f25

NextLevel

INDIANA
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| PusposE;
The purpose of this sheet is to show detalls

@ Project Information required on every plan
shest:
~ Contract No,
- Page No. and Total Pages

@mmm

- North Arrow [Ty, Not to Scale)
- Project Area

o

(%) sgnature Biock and e seal

L DETAIL L:69/1-64 DETAIL
NﬂE&@ ox oo 5le Mot to Scaie
For Maintenance of Traffc Legend and Quantities, see Sht. 13. m"o::"bﬁMu
Tewt Caflouts: 9 Pt e
For Work Area Sign Layout Detall, see Sht. 18, Test Motex: 9 A Teut

DETOUR PLAN - S.R. 68 al 7 |
CONTRACT STRUCTURE NO. 2 o NextLeve

@ 120f 25

30
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BURPOSE:
The purpose of this shest s to provide
iustrations, descriptions, and quantities of
signs required for detour route detalled on the
(‘JLEQEND preceding sheet.
Construction Sign Sm—
S — REQUIRED ELEMENTS:;
o Type 11T 6 & mlrﬂmmmmm
wmww - Contract No.
@  Type A" Low Intensky Light TR T —
Lo (3) Detour Route Markers
= (5ee IMUTCD for addRional location
W West - infoemation. )
3 ) Construction
3 Left ~ [M]Hm?mm
R fght information. )
(4) Rosd Closure Sign Assemblies
ROAD ' (See IMUTED for addiional location
CLOSED information.)
H - —~
S/ \MAINTENRNCE OF TRAFFIC QUANTITIES 2 oyt ot
mu AR or L No. 1 J_?
(l ) Pay em Quantty @ Legend
|Construction Sign, Type A d4Ea | e
W Detous ot uies BBl TEw @) et
[Road Oosure Sign Assembly L (s
[Barrcace, Type OEA 56 U @ﬂummmmm
IIOAB [Barrcade, Type 18 WU
- R e e .
_'EEC} -._;WW
See Std, Dwg. B91-TCDT-01 for acditional sign location detais.
For Work Area Sign layout Detad, see She. 18.
DETOUR SIGNS - S.R. 68 _
CONTRACT STRUCTURE NO. 2 P msﬁt"i;evel
[OELES
@
| PusposE;

The purpose of this sheet s to show detalls

@ Project Infurmation required o every plan
shest:
- Contract No,
- Page No. and Total Pages

@mm
Noﬂnhm[‘lm Mok to Scale)

@ - Detour Traffic Direction Arrows
- Barricades, Anad Closure

— Sign Assemblies

L - Detour Route Markers

@

(%) signature Biock and pe Seal

AN
@

NOTES (3)

FFor Maintenance of TrafMc Lagend and Quantities, see Sht. 15. m"wrunjmu

Tewt Cofiouts: § Pt Test
Tt tiptese 9 1 Tt

For Work Area Sign Layout Detad, see She. 18,
NextLevel

DETOUR PLAN - S.R. 61 : -
CONTRACT STRUCTURE NO. 3 Puce: e T— INDIANA

@14:‘ 25

32
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ROAD

DETOUR CLOSED

HEAD, HEAD,

o202 o20-3
@ @

R3-1Ror L)

Y]
@

CONSTRUCTION SIGNS

@.
AOAD CLOSED | ROAD
e @8] gmmone
@ ® ®

NOTES (7)

= (4) ROAD CLOSURE SIGN ASSEMBLIES

See Std. Dwg. BO1-TCOT-01 for additional sign location details.

For Work Area Sign layout Detall, see Sht. 18,

~
(&) LEcEND
AL Comstruction Sign
=== Type I Barricade:

o Type [T Barricace &
Road Clasure Sign Assembly

® Type "A" Low Intenshy Light
N North
5 South
L

Left
R Right

PURPOSE:

The purpose of this shest s to provide
ilsstrations, descriptions, and quantities of
signs required for detour route detaled on the
preceding sheet.

BEQUIRED ELEMENTS;

(1) Project Information recuired on every plan
sheet:
- Contract No.
- Page No. and Total Pages

() Detour Route Markers

= (5ea IMUTCD for addiional location
Infoemation. )

CJ} Construction Sgns
— (See IMUTCD for addiional locatic
information. )

(%) Rosd Closure Sign Assemblles
location

(4) S
(5ee IMUITCD for addklonal
Information.)

O

»i\mmTENnNCE OF TRAFFIC QUANTITIES
No. 1800313 - o 3 |

Traffic Quantities for Detour

Route Signs
(6) vagena
5

Q)Nﬁu

@ Signature Biock and PE Seal

DETOUR SIGNS - S.R. 61

CONTRACT STRUCTURE NO. 3

(1)150f25

NextLevel

INDIANA

1/21/2020
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For Maintenance of Traffc Legend and Quantities, see Sht. 17.
For Work Area Sign Layout Detall, see Sht. 18,

Ty, Al el and Mot

DETOUR PLAN - S.R. 57
CONTRACT STRUCTURE NO. 5

@ 160f 25

| PusposE;
The purpose of this sheet is to show detalls

@ Project Infurmation required o every plan
sheet:
- Contract N,
- Page Mo, and Total Pages
(2) oetour Map:
North Arrow (Typ. Mot o Scale)

Project Area

(%) sgnature Biock and e seal

NextLevel
INDIANA

34
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BURPOSE:
The purpose of this shest is to provide
iustrations, cescriptions, and quantities of
Y signs for route detalled on the
(®) LEcenD .
41 Construction Sign —_—
R REQUIRED ELEMENTS;
o Type I Barrcade & Project Information required on every plan
sheet:
Road Closure Sign Assembly - Contract No.
@  Type"A" Low Intenshy Light - Page No. and Total Pages
Iy (3) Detour Route Markers
" (S0 IMUTCD for addrional location
5  South - Infoermation. )
N ket
. Left = [M]Hm?mm
R Right information. )
(4) Rosd Closure Sign Assemblies
ROAD ' (See IMUTED for addiional location
'DETOUR cl.osen (I MAINTENANCE OF TRAFFIC QUANTITIES nformetion.)
HEAD, r-n \] Des No. 1800898 - Contract Str_ No. 5 | o
L‘xJ Pary ltem =T \5‘_ deﬁ@mhm
w22 W23 lt}l(lrx U |Cnstruction Sign, Type A 16 Ea
Detour Route Marker Assembily 23 Ea
@ @ Lﬁuc’heu.e i:\-..-o.u @ g
@ CONSTRTION SISt arcade, Type [T 5 @ mos
e [Baricade, Type I8 3 =
i - [Hctainng Tt ((8) Signature Biock and PE Seal
=i R11-3
o [ E
@ ® ®
(4) ROAD CLOSURE SIGN ASSEMBLIES AR Mol o N
r“* 4 Ot Tithe: 12 Pt Tt
\\_) Tt Caffoutty: § P% Tt
Tt Motes: 5 P Tent
See Std, Dwg. BO1-TEDT-01 for acdiional sign location detals. ot Dotac 5 A Tt

For Work Area Sign Layout Detad, see Sht. 18.

DETOUR SIGNS - S.R. 57 -
CONTRACT STRUCTURE NO. 5 o msﬁt"i;evel
OELES
€ .
BURPOSE:
ROAD The of this shest s to provide & detail
CLOSED mmwh:hm:umw'
HEAD, rural detours detailed on other sheets In the
500,500 1006° plars.
X203 —
@ BEQUIRED ELEMENTS;
Project Information recuired on every pian
H ROAD —
] g c - Page o, and Totsl Pages
@ | 4 () Work Area Sign Layout Deta
1000 500" 500 2@ 24 L (48 LA Totad) Type [I-A W03 .f! Signs
rrw.h.gndn?d = ® @ J[Sﬂmu’!’mmmwm
(See Std. Dwg. BOL-TCOV-07 for information.)
) ROAD Road Cosse Sgn Assembiles
CLOSED \—) (See murmmr ‘addional lecation
() WORK AREA SIGN LAYOUT DETAIL S00 FT, Wformation )
e ’_) Maintenance of Traffic Quantities for Work
X203 Acea Sgns 1 be incuded 1 MOT
W ]
3) CONSTRUCTION SIGNS 6 Lagend
MAINTENANCE OF TRAFFIC QUANTITIES O Q
s Work Area Signs . @) vt
(Include in Location Quantities) OAD : () Sigature Biock and PE Seal
Py RAm Quantty @ LEGEND cLosep| Mi? (8)
E Sr, Type A 12t
Road Cosure Sign Assermily Ea. AL Construction Sign
Barricade, Type T 96 Uit o s () ROAD CLOSURE
SIGN ASSEMBLIES
o= Type [l Baricade &
NOTES (7) Road Cosure Sign Assembly
Worksite Added Penalty Signs to be placed a5 stated In RSP B1-R-S42. @  Type "A" Low Intensty Light
For additional information, see St Dwg. B01-TCSC-01 theough -0 BEBE work Area
MAINTENANCE OF TRAFFIC -
WORK AREA SIGN LAYOUT DETAIL o Il:!sl).t‘\li‘ii\e\lel
[OFLES

36
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[~ 206" R.C. Appr. Slab

T R Apor. Sabi o | 203-0" Out-to-Out Bridge Fioor | f
]

TYPICAL SECTION - Repoce Paverere
@ Mot to Scake &fmwnw

The purpose of this sheet is to provide
Information necessany o show limits of work
and quantity of deck overtay.

REQUIRED ELEMENTS:

(1) Profect Information required on every plan
sheet:
- Contract No.
- Page No. and Total Pages

G) Plan View showing Bmits of work o b
performed and bridge deck goometry.

@:: Tipica! Section shewing Srmits of work t
be performed and brcge superstructune
genersl configuration.

@: Quantity calculstion for deck overlay.

o™

(&) Sgroture siock and Pe seal

1/21/2020

\4: BRIDGE DECK OVERLAY DATA
Des No. 1800307 - Contract Str. No. 1
Out-to-Out Total Bridge
Bridge Oear Extend Overay
Bridge Fioor o DeckArea RCBA Area Deck Crverry
Leogn X Roxar Wi (s8) e em Area
{F) (5ys) 4 o
0 @ 3.0 ® 40.0 = 8,120.0 ¥ 1,804.0 1,103
For General Notes, see Sheet 3.
CONSTRUCTION DETAILS -
CONTRACT STRUCTURE NO. 1 o
(0190125
€ -
% \\ ma.smi;rm 25
Riprap in area of erosion damage. The purpose of this shest s to provide
S0 App. Ex. RPW ‘\\ %’ . Inforrnation necessary b show fimits of work
6" Min. R.C. Appr. Slab N O m,\,“ [ 206" Min. R.C. Agge. Sab A" o G —
S ! e — =
568 nals AN I ' [~ LRy, B g S (1) Project Information required on every plan
A s . sheet:
" LD — - Contract No.
s A{ 2// - Page o, and Totsl Pages
e ~ - Hatched Aren inicates (7) Plan View showing fmies of work to b
e Limits of Bridge Deck "~ performed and bridge deck geometry.
(-
0 Age, Ex. RIW 3') Typical Section showing imits of work to
o 7 k) be performed and bridge superstrucure
~/ Wt o Scale
-
454 O, Ry, 4) Quantity cakeulation for deek overiy.
e s o et B 1 Lite ot ®
b Ry, ’
i i e I O
..... [ == T = | Test Calnts: § P8 Tt
A i \_..\; i Teat hotes: $ % Text i
Replace Pavement L ot SPECIAL CONSIDERATIONS:
(Tym.) s Shaw Existing R/W ondy when contract
Mtz ; contais work requiring Contractor (o be off of
the existing pavement.
\: BRIDGE DECK OVERLAY DATA
Des No. 1800308 - Contract Str. No. 2
Dutto Out Total Bridge
Bridge Oear Extend Overay
Bridge Fioor o DeckArea RCBA Area Deck Crverry
Length 3 N:aaw[:\:}wuth 15) U\T\tw (s} A
R (5y5)
020 % 453 = 91506 N 1,007
NOTES (5)
For General Notes, see Sheet 3.

CONSTRUCTION DETAILS
CONTRACT STRUCTURE NO. 2 e

(120025

19
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[ PuBPOSE:
The purpose of this sheet is to provide
information necessary to show limits of work
‘and quantity of deck overlay.

| REQUIRED ELEMENTS:
@-lewwwmmmw
sheet;

- Contract No.
- Page No. and Totsl Pages
@)mmmmdw&wh
= performed and bridge deck geometsy.

@TWWWWUM
be performed and bridge superstructure
general configuration.

(3) quantny calutationfor Gack overay.

o™

(&) Sigrature Bock and PE Seal

47" BRIDGE DECK OVERLAY DATA
Des No. 1800313 - Contract Str. No. 3
Dut-to-Out Total Bridge
wrge Foor R"‘“Q;ﬁzm . Deckama | FUEMOMIY | ponaea | Deck Overty
Length e (SP) [FIN) [£3]
")
- 790 X 36.7 = 2893 N
NOTES (5)
For General Notes, see Shaet 3.
CONSTRUCTION DETAILS
CONTRACT STRUCTURE NO. 3 NextlLevel
(1)210f25
€ -
The purpose of this shest s to provide
Iinformation necessany to show limits of work
206 i o S RS e and quantity of deck avertay.
REQUIRED ELEMENTS; i
L ) £ ARy B3 (1) Project Information recuired on every plan
. sheet:
y - Cntract No.
; - Page No. and Total Pages
'l‘_ 13 () Plan View showing mits of work to be
Skaw: 10° 1t = performed and bridge deck geometry.
- Halched Area Indicates
Limits of Bridge Deck. (3 Typicai Section showing s of work to
be performed and bridge superstrucure
general configuration.
i 394 O, Adwy. , (%) uantity cacutation for dack overlay
Umits Limits
b ! (Limits of Podymeric Overiay) 1 i @ e
.l b Ry | . .
i i ' (&) Sgrature Biock and PE seal
(5 TYRICAL SECTION Povernent
ot 1 Scale Markings in Kind
\: BRIDGE DECK OVERLAY DATA
Des No. 1602150 - Contract Str. No. 4
Dut to Dut Total Bridge
Bridge Oear Extend Overay
Bridge Fioor o DeckArea RCBA Area Deck Crverry
Length m"‘[‘:‘:}wm" (sh) U"'[’;m“ () Ama
R (5y5)
nao  x 393 = 45767 N 520
NOTES (5)
For General Notes, see Sheet 3,
CONSTRUCTION DETAILS -
CONTRACT STRUCTURE NO. 4 o NextLevel
D22e( 5
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/ f}' The purpose of this sheet is to provide
Vs - information necessary o show fimits of work
206" Min. R.C. Appr. Sish S— {‘w 206" Min, RLC. Agg. Slab nd quantity of deck overtay,
L

SR 57

(1) Project Information recuired o every plan
sheet:

- Contract Na.
- Page No. and Totsl Pages

() Plan View showing mits of work to be

= performed and bridge deck geometry.
@) Typical Section shewing Bmits of work to
be performed and bridge superstrucure

(%) uantity cacutation for dack overlay

(&) Hows

@ Sigrature Black and PE Seal

\D BRIDGE DECK OVERLAY DATA
Des No. 1800898 - Contract Str. No. 5
Out-to-Out Total Bridge
Foor | e ey o Deckarea | RO WY e prea | Deck Overey
Ao (F) (s8) (¥/M) (s8) i
{F) [5ys) i o
116.0 x 453 = 52548 ¥ 3,580.0 LH
NOTES (&)
For General Notes, see Sheet 3.
CONSTRUCTION DETAILS
CONTRACT STRUCTURE NO. 5 o ,’,‘,Eﬁt,‘l-nevel
@ 230f25
@
| PURPOSE;
2
\2) PERMANENT PAVEMENT MARKINGS QUANTITIES The purpose of this sheet s to provide &
K 7 i Snaw= summary of quantities for each bridge in the
Line, Paint Line, Mut-Companent ki
Contmet Soid Sold Broken Sold Sold Brken | Rased
Structure | Bidge Fe Number | whge | Yelw | Yelow | Whte | Yelow | Whte |Pavement Remarks
oy 4 4l 4. 4. 4 5. Marker I NTS:
REQUIRED ELEMENTS;
LT LFT LT LFT LFT LFT EACH Py
[Des No 1800307 1) Prajoct Information required on every pan
! 061-63-07662 4o 45 : ' sheet: e
(Des ho 1800308 A——.
- Page M. Bnd Totsl Pages
1 068-87-07188 - i A C o
Des No 1800313 2') Permanent Pavement Mariings Quantities:
: 061-42-07853 1 b a m
[Des No 1602150 : N—
- Snowplowable Raised Pavement
4 S T B 19 119 30 2 Frionwis
[Des No 1800858 (5ee Tables s for addtionsl
i 0572607177 e 3 3 Instructions.)
TOTALS FOR CONTRACT 1440 1050 49 19 19 0 12 @ Motes
= Extmated quantly (%) sanature Bock and P Seal
NOTES (3)
The Contractor shall determing the quantities upon which to base s bid.
PAVEMENT MARKINGS SUMMARY SHEET NextLevel
INDIANA
(1)240f25

42
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—
W1 :
o PURPOSE;
\2J SUMMARY OF BRIDGE QUANTITIES The purpose of this sheet is to provide a
Polymenc Bridge summary of quantities for aach bridge in the
Concrete Deck Surface & contract.
Cantract Bridge | Patching, Seal Riprap,
Structure | Broge Fie Number Deck Partal - Revetment Femarks
Na. Overiay | Degth
el W = REQUIRED ELEMENTS:
(Des No 1800307 N (1) Praject Information required on every pian
1 el 1103 55 3100 o
Des No 1800308 - Contract Na.
2 P 1017 0 6540 5 4P M, Tt e
3 [pestorsonn = o 66 () summary of tridge Quantities:
061-42-07853 ~ Bridge Deck Overlay and related
[Des No 1602150 Apmnilthn
4 i I - 5 3040 (Sen Tabies s for addtional
Des o 1800898
. 057-26-07177 i ok it () wores
TOTALS FOR CONTRACT 3945 195 16820 15 (%) Sgnaturs Biock and PE Seal
** Estimated quantiy -
Ty Al Tutwen el otes o Beoge
Surwmary Shaet:
NOTES (3)
The Contractor ine the which to base s bid.
BRIDGE SUMMARY SHEET NextlLevel
INDIANA
S
(1)250f25
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Life Cycle Cost Analysis

IDM Changes and Examples

Ed Spahr, INDOT Bridge Design

NextLevel
INDIANA

44
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Estimated Service and Design Life

Bridge Element Estimated Service Life * Estimated Design Life
I = i
S G

45

LCCA Example #1 — Overlay Schedule

1st Rigid 2" Rigid
New Bridge Overlay Overlay New Deck
Year 0 Year 25 Year 45 Year 60
No Thin PS P ®
Overlays

New 15t Thin 2nd Thin 1st Rigid 2nd Rigid
Bridge Overlay Overlay Overlay Overlay New Deck
Year O Year 10 Year 22 Year 34 Year 54 Year 74

12 Year Thin

Overlay Cycle 2 2 2 e

NextLevel
INDIANA

46
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LCCA Example #2

— Interstate vs County

Truck Traffic

Shorter Service Life on
Interstate due to Higher Traffic
Volumes in General and More

Longer Service Life on Local
Collector due to Lower Traffic
Volumes in General and Minimal Nl NextLevel

nnnnnnn

Truck Traffic

1/21/2020

47

LCCA Example #3 — Design Life vs Service Life

No Thin
Overlays

12 Year Thin
Overlay Cycle

15 Year Thin
Overlay Cycle

New Bridge
Year O

New
Bridge

Year O

New
Bridge

Year 0

1¢t Rigid 2" Rigid
Overlay Overlay New Deck
Year 25 Year 45 Year 60
1tThin ~ 2nd Thin 15t Rigid 2" Rigid New
Overlay Overlay Overlay Overlay Deck
Year 10 Year 22 Year 34 Year 54 Year 69
15t Thin 2nd Thin 15t Rigid 2nd Rigid New
Overlay Overlay Overlay Overlay Deck
Year 10 Year 25 Year 40 Year 60 Year 75
. . . N,mgl)gl':‘laevel

48
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LCCA Example #3 — Design Life vs Service Life

PRECISION VS ACCURACY

v/ Precision X Precision X Precision v/ Precision
X Accuracy + Accuracy X Accuracy +’ Accuracy

NextLevel

nnnnnnn

49

LCCA Example #4 — MOT Evaluation

|||||||

50
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LCCA Example #5 — Other Scenarios

Built In Access Points Access Equipment

NextLevel

nnnnnnn

51

Questions?

NextLevel
.......

52

1/21/2020
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