ester Concrete

- ys/Inlays and
Bridge Deck Crack
Prevention

\

Shared By: Craig Knapp, Caltrans

Structural Concrete Committee Chair

Division Of Engineering Services, Bridge Design,
Office of Technical Policy and Guidance
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POLYESTER CONCRETE

Standard Specifications
xisting Pavement
= Section 60 ucture Rehabilitation

' Deck Rehaih atior
Grade Correction

Rut Resistance and Repair
- @ Corrosion Protection
= Wearing Surface on Steel Decks



ESTER CONCRETE

l-nnuaﬂy

oximately 500,000 SF/YR



ESTER CONCRETE

varation
ate and remove unsound

¢) Shot blast surface

~d) Clean dry surface — Air Sweep
2. Methacrylate Primer

~ 3. Polyester Concrete

4. Sand

5. Sweep & open
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ER CONCRETE

) performance

iinimum thickness 34”
. Resin content 12%
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long stand
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Annual pending on deck crack
mitigation was

. 50 Million



‘have a solution.




Added Specification

Requirements Summar
lay shrinkage require
of 0.030%.

linimum SRA dosage of %4
al/cy.

quire 1 1b/cy of micro fibers and
/cy of macro fibers (polyolefin).

3
= Continuous misting from finished
strike off until curing medium is

applied.

24



5012 .Walters Ro;_d\. high **|2006 Castle Crag UC Deck-on Deck |

load hit replacement /{2015 Turntable Bay Road OC; 4" Reinforced Concrete Deck Overlay |

g,mm,{ ‘/|2007 Pit River Bridge over Lake Shasta Deck-on-Deck |
o\ 75 112010 Antlers; CIP Segmental |

nElpi"l.'uuu

//|2015 Lemon Creek; New CIP Box |
WHISKEYTOWN
OM @ ms""m;',."'"m.“ S _5|2012 Montgomery Creek; 4" Reinforced Concrete Deck Overlay |
& B

[Eurcka 'Mgl' g~ bt {2015 Salt Creek; Slab Widening |

i —2009 Confusion Hill Bridge; CIP Segmental |

{2012 Spanish Creek; Cast in place Arch |

—|2011 Craig Creek Bridge CIP deck on PC Box beams |

5 2014 99/113 Separation; New Bridge CIP, PT, Box |

. 2 = 2002 "Boca" bridges CIP decks on Spliced PC bulb T girders

£ M 2014 Nelson Lane; COntractor Requested No Cost CCO;
CIP Deck on PC Slab Girders

2014 sly Park UC; Bridge Replacement

Camellia City
Viaduct; 4"
Reinforced

2015 Feather River Blvd; Contractor Requested

Concrete . CCO, Box Girder
: ‘Modesto Ty i 2015 Stockton Crosstown Viaduct; New Bridge:
EUES Mfkt;lumnehm;er « bf ﬂk ‘:iﬂ .l,g@ ow CIP Deck on PC Girders
ridge; Lightweight Dec o oMeea ) S0aKhenst Blshea®
Replacement %an T'::G N @ 2014 Flowler Canal Bridge; New Slab Bridge
2009 Devil's Slide Bridge, s “* - ®) Fresn 2014 Flowler Canal Bridge frontage,
CIP Se | 5 i New Slab Bridge
gmenta #Salinas €9 “sdma e 1 g
5003 <k Toori ) . R @) W cs.umu %l-:ill
yway; Footing Ny (e N e D
Boxes Encasement ! "'s':n"i:’; 5 fisg) _"Hl 0"5’\‘!!1
Kettleman City™
2011 Doyle Drive roof/deck/ Q ' gm ® @
i Pnu]!nhlu 1- §
tunnel invert s . O m@.._w | | @ __::*'---':'.
2007 MacArthur Maze -Oakland Moo B Sin L (5, NG "W\“"“‘“ ©® Herene MOJAVE
Tanker Fire reconstruction Pisme Bench o @ \ h -t nerer @ PRLEERUE
N smu.m M'L”“’"“'.I= uiheddur Ridge O OF Oth_ M B
2014 Pitkins Curve; CIP Segmental = @ f
| ) e

|2016 County Line OH; Deck Replacement

|2008 Angeles Crest 208' SS Spliced PC bulb T girders

|2015 Hathaway Creek; Deck Replacemen
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DN 01-0B2604

SHA 02-0E0904

TRI02-4F8604

SHA 02-368414

SHA 02-4F2004

SHA 02-4C40V4

SISKIYOU MODOC

MOD 02-4F77U4

MOD 02-4F2104

SIS 02-4F58U4

SIS 02-4E6504 A

BUT 02-0H9004

YUB 03-2F5904

PLU 02-1C7504
w A // PLU 02-0E1804
Aes e

PLU 02-2C0904

PLA 03-1F4004

PLA 03-0H26U4

ED 03-0F3104

SAC 03-0H10U4

5J10-0L0204

SIS 02-4E6504 B

SIS 02-4F5504 A

SIS 02-4F5404 B

SIS 02-4G2404

SIS 02-4G5504 A

SIS 02-4G5504 B

SIS 02-2E4804

FRE 06-0M2504

FRE 06-342534

ORA 12-0M4904

MEN 01-0G3804
SOL 04-4G5104
MEN 01-0A8404
SOL 04-3G6904
SON 04-4G3804
MRN 04-209504
MRN 04-457804 NPT
MRN 04-4G8204
SM 04-235654
=, =
NAP 04-3G6414 Frop—
NAP 04-1GA308 | ]
SCL 04-4G8304 A
NAP 04-4G8404
SCL 04-4G8304 B
MON 05-1F75U4
SL0 05-0G0404
SB 05-4482U4
VAR 03-0G0304 $B 05-0A0504
LA 07-291704 VEN 07-4W0204
LA 07-202124
LA 07-292304

ORA 12-0M9004

ORA 12-0K0224

© 2017 WaterproofPape .com

ORA 12-0C1104

SD 11-430184

RIV 08-0Q8904

FRE 06-394604

TUL 06-471504
TUL 06-0H2004

KER 06-0K4604

KER 06-442544

KER 06-055504 BRG

KER 06-055504 BAR

KER 06-0Q1804

SBD 08-368514 KER 06-0Q1904
SBD 08-347704 A KER 06-055504 BRG
SBD 08-347704 B KER 06-055504 BAR

SBD 08-0H4704 KER 06-0Q19A4




is what it costs.

octs show no measurable

A @1 Gal/CY = $25/CY
s @4 Ib/CY = $25/CY
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"Results

ard Specifications include these

vation Committee

ans has effectively solved the problem of early
eck cracking.

bridges in the methacrylate program are mostly

28
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year old






2 years old
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8 years old
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8 shrinkage = .032 with SRA













Contract No.

Bridge Name

Preventio
n
Measure
S

% Dry
Shrink
Limit

Pilots

Scope of Work

Co-Rte-PM

Bid Opening
Date

Completion
Date

Ave. Concrete
Unit Price

(s/cv)

Ave.
Historical
Concrete

Price (S/CY)

08-336304

Hathaway Creek

|, IV

0.035

Deck
Replacement

SBd-38-26.58

6/12/2014

2/24/2016

$1,766.00

$1,432.00

03-0F2204

Sly Park UC

11, 11

0.035

Replace Bridge

ED-50-R31.30

1/29/2014

T11/12/2014

$857.00

$975.00

10-0S1104

Stockton Crosstown
Viaduct

[, 11, 1

0.025

New Bridge

SJ-4-T14.83

11/20/2013

T9/8/2017

$472.00

$617.00

03-0F2304

Camellia City Viaduct

L, 0,1V

0.030

4" Reinf Conc
OL

SAC-50-1.51

7/24/2013

A 6/19/2014

$363.00

07-274804

County Line OH

[, 11, 1l

0.045

Deck
Replacement

LA-18-0.19

10/23/2014

T1/26/2016

06-342524
(CCO)

Various

L, 00, 1V

0.045

New Slab
Bridges

FRE-180-
73.1,73.7

3/26/2013

T10/15/2014

07-2W7101

Round Springs Creek,
Corral Canyon Creek,
Oak Creek

LILIN

A" Reinf Conc
oL

VEN-33-
50.91/52.09

Target
7/1/2015

not yet|
awarded|

02-4F6101

Hartnell Ave OC,
Turntable Rd OC

4" Reinf Conc
OL

SHA-5-
R13.95,R29.32

Target
7/1/2015




Pilots

Prevention Measure Legend:

I. High Performance Curing
a) Fog concrete surface immediately after concrete is placed. Continue until concrete can support curing blankets.
b) Water cure for 7 days. Monitor water

temperature.

c) Remove the curing blankets after 7 days and apply curing compound.

Il. Limit Water Content
Specify maximum water content to 270 |bs/cy of concrete (0.45 w/c x 600 lbs/cy of cementitious material)

Specify minimum water cement ratio to be 0.40. (w/c below 0.40 increases possibility of plastic shrinkage cracks)

. Limit Cement Content

a) Specify minimum cementitious material content to 590 Ibs/cy of concrete.

b) Allow optional use of shrinkage reduction admixtures. (Contractor to determine if SRA's are necessary to meet
specifications)

IV. Fiber Reinforced Concrete

Add Type lll synthetic micro and macro fibers to
concrete.
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