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Program Outline and Learning Objectives

* PCI Northeast Bridge Technical Committee
— Update on Committee Activity - Bridge Guidelines

« PCI National Updates

— Discuss Strategic Partnership between PCIl and NPCI as it
relates to the certification programs.

— QC Programs Overview
— Discuss resources currently under development.
— Regional QC research projects

« Examples of regional common issues for improvement
« Q/A
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PCINE Bridge Technical Committee

« PCINE Technical Committee was established in
1990

 Members included State Department of
Transportations Engineers from New England and
New York, Consultants and Precastors

* Focus is on Updating and Developing Regional
Standards for ABC Bridge Construction since 2004
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PCINE Bridge Technical Committee

State DOT Precasters
B Rabih Barakat— CTDOT * Rita Seraderian - PCI Northeast
B Bryan Reed - CTDOT » Joe Carrara - J. P. Carrara & Sons
B Robert Bulger - Maine DOT « Ernie Brod - J. P. Carrara & Sons
B Brian Reeves — Maine DOT « Chris Fowler - Oldcastle Precast
B Alex Bardow - MassDOT « Eric Schaffrick - Dailey Precast
B Maura Sullivan — MassDOT « Scott Harrigan — Fort Miller
B Edmund Newton - MassDOT * Chris Moore — United Precast
® Duane Carpenter — NYSDOT « Bill Augustus — Oldcastle Precast

B Michael Twiss — NYSDOT

B Jason Tremblay —NHDOT

B David Scott - NHDOT

B Mike Savella - Rhode Island DOT
B Rob Young — Vermont AOT

e
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Consultants

* Michael P. Culmo - CME Associates, Inc.
 Eric Calderwood - Calderwood Eng.
 Vartan Sahakian -Commonwealth Eng.

* Darren Conboy - Jacobs Eng.

* Ed Barwicki - Lin Associates




Reports Developed by the Technical Committee

*NEBT Preliminary Design Charts

‘NEBT Post-Tensioned Design Guidelines

*High Performance Concrete Specification
*Prestressed Concrete Girder Continuity Connection
*Precast Deck Panel Guidelines

*Full Depth Precast Concrete Deck Slabs Guidelines
*Bridge Member Repair Guidelines

*Accelerated Bridge Construction Guidelines

‘NEXT Beam Details and Design Charts
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Reports are available at www.pcine.org

Login | Join PCI Northeast (‘Q, SEARCH PCI NORTHEAST T
'ﬁ Resources Rs{il&14l])

Building Resources

B_rfdbe Resources

Infrastructure Resources
LEED Information

Home > Resources > Bridge Resources > Northeast Bulbtee (NEBT)

Northeast Bulbtee (NEBT) Building Resources

» Parking Struct
Bridge Guideline: First Issued 1998 (Revised 2008) kel R

NEBT Northeast Bulb Tee - Section Properties (226.1kb PDF File) » Hollowcore Building Systems

Preliminary Design charts for designing the New England Bulb Tee Girders. Charts will help you _ _
determine span capabilities, spacing and preliminary number of prestressing strands required. If a State » Architectural Cladding Systems

Standard exists it will take precedence over these guidelines and details. » Total Precast Systems

Bridge Guideline: 1998 » Stadiums
NEBT Load Charts for Northeast Bulb Tee - HS20 Load Charts (20.7kb PDF File)

Preliminary Design charts for designing the New England Bulb Tee Girders. Charts will help you
determine span capabilities, spacing and preliminary number of prestressing strands required. If a State Northeast Bulbtee (NEBT)

y &
PCI

Bridge Resources



PCINE Bridge Technical Committee Focused it's work on

Accelerated Bridge Construction starting in 2004.
Timeline:

* 2004 - Developed an Accelerated Bridge Guidelines Report
Completed 2006

« 2006 - Begin Development of the NEXT “"F” Beam
Completed 2008 - First Bridge Built in 2010

« 2008 - Begin Development of NEXT "D” Beam
Complete 2010 - First Bridge Built in 2011

« 2011 - 2nd Ed. Full Thickness Deck Panel Report Updated

« 2012 - Developed Prefabricated Bridge Elements & Systems
Guide Details — Completed and Posted June -2012

« 2012 - Develop Guidelines for Precast Approach Slabs -
Completed and Posted November- 2012

Current Work

« Update the Accelerated Bridge Guideline Report
« Develop Standard Details for Deck Bulb Tees
 Development of NEXT E



Accelerated Bridge Guidelines Posted 2006

In 2004 the PCINE Committee began developing ABC Guidelines

“Guidelines for Accelerated Bridge Construction using

Precast/Prestressed

Concrete Components” Guidelines For

e Section 1:
e Section 2:
e Section 3:
e Section 4:
e Section 5:
e Section 6:
e Section 7:

e
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Accelerated Bridge Construction
Using Precast/Prestressed Concrete
Elements Including Guideline Details

Application Overview
General Requirements
Precast Components

Joints

Grouting f

Seismic PCI Northeast Bridge
Technical Committee

Fabrication & Construction Sacond Editon




Accelerated Bridge Guidelines

S e Ctl O n 7 : Guidelines For Accelerated Bridge Construction
F a b ri Ca ti O n /C O n St r u Ct i O n Z;\iss:::ies'::‘:late:zr:he precaster and contractor and The assembly plan is one piece of a project delivery concept

submitted to the owner and/or the engineer of record for devised for accelerated bndge construction. This concept
approval. it provides detailed information on the contrac- allows the owner to design the structure and gives the
contractor the ability to decide the most suitable means to

P - - - tor's means and methods for assembling the elements.
! ¥
I I I l g ‘ ’V I C‘ E S The assembly plan should at the very least, include all assormble Cie eemnents.

information required to complete the work such as: The contract drawings provide a design and standard
« Engineer of record for the assembly plan details for joints within the structure and performance
requirements for materials that are used to assemble the

L ] L ] L
. * Shop drawings of all elements. SR
I p p I n g n a n I n g * Specific product names and other material require-

ments for all proprietary products proposed for use. Good resource for installation information:
* Data on all materials that are the responsibility of the 1. PCI MNL:132: Erection Safety for Precast and
° A b I P I Contrachor. Prestressed Concrete.
S S‘ ’ I I I a I l * Details of all equipment to be used to lift elements in- 2. PCI MNL-127: Erectors Manual—Standard and
y cluding cranes, excavators, lifting slings, sling hooks, Guidelines for the Erection of Precast Concrete

and jacks. Include crane locations, operation radii, and Froducts.

lifting calculations.

([ TO I e ra n Ce S Work area plan depicting items such as utilities over
head and below the work area, drainage inlet struc-
tures, and protective measures.

* Temporary support requirements for substructures in-

L | L}

° F a b ric atl on I o) I erance AR g Lo i St e B
and moment resistance requirements for vertical ele-
ments during assembly. Include methods of adjusting
and securing the element after placement

n
o A detailed sequence of construction and a timeline
for all operations. Account for setting and cure time
for grouts, grouted splice couplers, and concrete
closure pours.

- Procedures for controlling tolerance limits both hori-

(] e a I r e I I I e n S zontal and vertical. Include details of any alignment
jigs including bi-level templates for reinforcing anchor

dowels.
A detailed installation procedure for connecting the
grouted splice couplers (if required) including pre-
grout and post-grout applications.
A list of personnel that will be responsible for the
grouting of the grouted splice couplers. Include proof
of completion of two successful installations within
the last two years. Training of new personnel within
three months of installation by a manufacturer's tech-
nical representative is an acceptable substitution for
this experience. In this case, provide proof of training.

'E AECAG Report Number
P CI i Eﬁ} e o i PCINE-14-ABC



Accelerated Bridge Guidelines Report

Guidelines For Accelerated Bridge Construction

7.5.1 Fabrication Tolerance ok

All precast elements are manufactured to a tolerance. The PCI Northeast Bridge Technical Committee has

- Designers should include element tolerance details in the developed recommended tolerance drawings for typical
- - plans or specifications. precast elements. Details for typical element tolerances

are included on Sheets SUB-11 & 12

75.1.1 Inserts, Voids, and Projecting Reinforcing
(Ref: PCINE Sheet SUB-11 & 12)
The erection tolerance and hardware tolerances are
interconnected. If a connection involves the insertion of a
reinforcing bar into a device (coupler or duct), the specifi-
cation for tolerances would be based on the assumption
that the bar is installed to one side {say: to the left} and
the coupler installed to the opposite side (say: to the
right). The combination of these two potential installation
tolerances needs to be kept within the tolerance of the
insertion of the bar in the device.
The equation for the horizontal location of the specified
projecting bar location tolerance would be:
1

To=""*Tig
Where:

Tp = Specified bar location tolerance

Tig = Insertion tolerance of the bar on the device based on

the requirements of the manufacturer of the device
The equation for the specified device location tolerance
would be:
1

Tag=""*Tg
Where:

Tg4 = Specified device location tolerance

Tig = Insertion tolerance of the bar on the device based on

the requirements of the manufacturer of the device

75.2 Erection Tolerances

(Ref: PCINE Sheets SUB-3 & 4)
The erection and setting of heavy precast elements are Erection of_ elemgnts based on centerto-center spacing
controlled through the use of erection tolerances. can result in a build-up of erection errors. The use of

; : 2 : working lines is critical to prevent this build-up of errors.
Designers should include element erection tolerances in L P P

the plans. Erection tolerances should be measured from a
common working line that is shown on the plans.

| 4 ort Number | Date Issued
ieport Number Jate Issued
i PCT it PCINE-14-ABC | August 27 2014
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Cl Northeast Guide Details posted 2012

— Based on experience in Utah and the NE regio
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Tolerance Detalls

COLUMN FABRICATION TOLERANCES
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NEXT Beam Shapes

 NEXT F plus 8” CIP Deck

/gg;g;:.ggm ot ben - No Forming between Flanges
, L « - Easily accommodates Vertical

= = ‘ \ [ — — Curves w/CIP Topping
WLF U_ U .J TJ ] « - Easily Handles Camber Variations

4 10 FLANGE — NEXT F BEAMS . between Members

E‘- / TEGRAL DECK/T0P FLANGE /—I-im.mc SURF ACE ﬁ%
U UU U

NEXT D BEAMS

NEXT D no CIP Deck

- No CIP Topping/Deck

- Best Section For ABC

- Special Concrete for Flange Conn
- Harder to match adjacent members
Skew/Design

/rncfulc&lmcw CONCRETE n[c HEARING SURFMX NEXT E plus 4” CIP Deck
Es_ . - Uses Less Topping & Reinforcement

‘—U L[ / b U - U UA - Flange Connection Made with CIP

- Easily Accommodates Vertical
?Opulrmm PIRTIM DECK/ NEXTEBE”'S Curve

» - Easily Accommodates Camber
Variations between members




NEXT Beam Shapes

THICKER TOPPING THICKNESS AT ENDS
CAUSED BY BEAV CAMBER /—e' TOPPING THICKAESS AT MID-SPAN
NEXT F BEAMS - TANGENT PROFILE
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CURVE CRDINATE 15 LERGER THAM CAVEE
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NEXT F BEAMS - CREST VERTICAL CURVE PROFILE
THICKER TOPPING THICKNESS AT ENDS
CAISED BY VERTCCAL CURVE OFDINATE
FLUS EEAM CAVGER

/—0' TOPPING THICKAESS AT MID-5PaN

NEXT F BEAMS - SAG VERTICAL CURVE PROFILE
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OPTION 2: VARY OVERLAY THICKESS

'ﬁ WWW PCINE.ORG
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NEXT Beam Combinations
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Additional Guidance on website www.pcine.org

Members Only | Login | Subscribe to Our Enewsletter | Contact (Q SEARCH PCI NORTHEAST
'ﬁ News/Events | Technical Resources| Products & Systems | Education | Projects | Sustainab

PCI- s m@#neral Electric Healthcare

NORTHEAST Precaster: 01§casue Precast Building S!
° - View Full Project »
A Chapter of the Precast/Prestressed Concrete Institute |

-Design Assumptions B

. Why is the NEXT Beam more economical than other bridge systems?

. Is the NEXT Beam acceptable to bridge owners?

. When should I consider using the NEXT Beam?

. What are the span lengths and widths?

. What bridge software can be used to design a NEXT Beam bridge?

. What is the construction sequence for the NEXT F beams?

. Are diaphragms required?

1
2
3
4
5. What is the difference between the D and F Beam?
6
7
8
9

. Can I cut back the Top Flange of the NEXT beam to accommodate casting the of
the end diaphragms?

10. How do you seal the longitudinal joints between beams?

11. What is the recommended bearing?

12. How are parapets handlied?

13. What is the live load distribution factor?

The AASHTO LRFD Bridge Design Specifications are not clear when it comes to the calculation of live
load distribution factors for a double tee beam with a composite concrete deck. The PCI Northeast
Bridge Technical Committee has contacted the original authors of the specification and found that this
type of structure was not specifically investigated during the development of the code. In lieu of more
precise information, the following approach for calculation of live load distribution factors was
suggested.

Please reference, AASHTO LRFD 4.6.3.1 Distribution of Live Loads Per Lane for Moment in Interior
Beams. For the calculation of NEXT Beam F Interior Distribution Factor use Cross Section Type K —
Precast Concrete | or Bulb-Tee Sections (AASHTO LRFD Table 4.6.2.2.2b-1) with the following
modifications, ‘One Design Lane' and ‘Two or More Design Lanes':

P‘ 3 I 1. Treat each stem as an individual beam and calculate Distribution Factors for each stem based




TIMELINE NEXT Beam Developed in 2008

7/ Bridges

First

NEXT F
Bridges Built
York ME and
Kittery ME

i

PCL

First
NEXT
Beam
Cast

2 Bridges

First NEXT D Logan Airport
bridges are uses NEXT
Built in Maine beams for
& Vermont Runway
MA and NY . Extension
Build first and new
Bridges Airport
— Viaduct
2011 - 2011-12
2013
First Curved NY built 7
Flange First Lateral
Project Slide
NJ and RI
build their

first projects

18 Bridges 25+ Projects



NEXT Beam Acceptance - States with NEXT Beams

Massachusetts DOT
Vermont AOT
Maine DOT
Rhode Island DOT
New Hampshire DOT
New York State DOT and New York City DOT
New Jersey DOT
Delaware DOT
Pennsylvania DOT
Virginia DOT
States with NEXT Beam in Design/Construction:
Connecticut DOT
New Brunswick has also adopted the new shape for Canada



altes using Accelerated

= MassDOT Home | About Us | Employment | Contact Us | Site Policles
States usi ng ABC 7‘ ImassDOT GCT™ D Frone  ewv i Acronsutics

Highway Division

M a SS D O I The Officlal Website of The Massachusetts Department of Transportation - Highway Division

\s

S e ) - =
VAO I {or 2013 Edition > Part Il and Part 111 - Standard
LRFD Bridge Manu Part III: Prefabricated Bridge Elements
M E D OT Part 1 - Desion Guidalies b Introduction 5o Part L of this Bridge Manya

» Chapter 1 - Precast Abutments

W v b Chapter 2 - Precast Integral Abutments
b Chapter 3 - Pracast Approach Slabs
CT D OT » Pacy 1i: Conventional Constryction » Chapter 4 - Precast Plers
¥ Part 11X Prefabeicated Bridae b Chapter S - Precast Concrete Deck Panels
» Chapter 6 - Pracast Tolerances

RIDOT N——

Downlopd all Chapter 1 os PDF

Drawing Description AutoCAD PDF Issue Revision
N I I D OT Number Date | Date
1.1.1 Abutment Plan a | June-13
1.1.2 Abutment Elevation 3 ﬂ June-13
1.1.3 Cantilever Abutment - Vertical a ® June-13
Section
1.1.4 Stub Abutment - Vertical Section 2 ® June-13
115 Construction Notes for Abutments | & = June-13
N J D O I 1.1.6 U-Wingwall Elevation 3 o) June-13
’ 1.1.7 Splayed Wingwall Elevation a f June-13
1.1.8 Vertical Section through a2 b June-13
U-Wingwall with Sidewalk
1.1.9 Vertical Section throegh a b June-13
U-Wingwall with Safety Curb
1.1.10 Vertical Section through Cantilever 3 m June-13
Retaining Wall
1.1.11 Construction Notes for Cantilever a ) June-13

MassDOT Released Part Il of their
bridge design manual —
Prefabricated Bridge Elements




Easthampton MA Deck Bulb Tee

'ﬁ Eight — 1220 mm NEBT 5" wide 95" long Deck Bulb
PCI Tees 8000 psi Concrete — UHPC Joint
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Resources
Precast Prestressed Concrete Institute www.pci.org
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Resources

Precast Prestressed Concrete Institute www.pci.org

Precast Prestressed Concrete Institute Northeast www.pcine.org

Quality Control Plant Quality Control Field

—




PCIl and NPCA Strategic Partnership

As of June 30, 2014

PC 1

CERTIFICATION

 NPCA is no longer offering certification of
prestressed product.
« Plants can maintain dual PCl and NPCA

certifications.

* Ross Bryan Associates will Audit PCI and
NPCA Plants

* Precast Substructures fall under Bl PCI
Certification

e

PCL




Quality Control Plant

Plants

PCl's Plant Certification Program
ensures that each plant has developed
and documented an in-depth, in-house
quality system based on time-tested,
national industry standards.

Personnel

Three Levels of instruction and
evaluation for certified quality-control
personnel.

v Zm PCI

CERTIFICATION



B1 — Precast Bridge Products (No Prestressed
Reinforcement)

B2 - Prestressed Miscellaneous Bridge
Products (Non-Superstructure)

B3 — Prestressed Straight-Strand Bridge Beams
(Superstructure)

B4 — Prestressed Deflected-Strand Bridge
Beams (Superstructure)

BA — Bridge Products with an Architectural

PCL

Manual for Quality Control for
Plants and Production of
Structural Precast Concrete
Products, 4th Edition - (MNL-
116)



Plant Quality Control Technicians Level |, |l, & Il

Training Manual 101 Training Manual 103
(TM-101) (TM-103)

=
Pl

Quality Control
Technician/Inspector
Level 111

Training Manual

Quality Control
Technician/Inspector
Level | &Il

Training Manual

% g

gl

! = -4

The concepts are advanced and require
considerable experience in a precast plant or

Recertification every 5 yrs an advance CF or technology
Continuously certified for 15 Recertification every 5 yrs.
years will no longer have to

meet the examination Expired Level lll certification

requirement. will require re-examination.



Plant Quality Control Technicians

2014 Registration PCI Plant Quality Control Schools
Holiday Inn Express Downtown Nashville
November 17 - 22, 2014

Level | & II: November 17- 19, 2014
Level llIl: Nov 19 — 22, 2014

Regional Workshops can be arranged
NETTCP also offers Level | and Il next year

e

PCL




Plant Quality Control

ASTM Standards for PCI Certified
Plants, 1st Edition - CD - (STN-116)

STN-116-13 ri

Selected ASTM Standards
for PCl-Certified Plants

vam (b

PCLE D

...........

75 TM specifications
referenced in PCI

Quality Control Manuals
116 and 117.

Chuck Safety & Maintenance DVD

Chuck Safety

and Maintenance \ !




Beam Quality Control - Repair

Manual for the Evaluation and

Repair of Precast, Prestressed

Concrete Bridge Products, 1st
Edition - (MNL-137)

Manual for the Evaluation
and Repair of Precast,
Prestressed Concrete
Bridge Products

Including: Imperfections or Damage
Occurring During Production, Handling,
Transportation, and Erection

MNL-137-06

Bridge Member Repair Guidelines

By PCI Northeast
PCINER-01-MBRG

Report No:
PCINER-01-BMRG

Title: )
Bridge Member Repair Guidelines

Developing Organization:
Precast/Prestressed Concrete Institute Northeast Reglon
Technical Committee

Phone — 888-700-567¢

Email - contact@pcine.org

Report Date: Revision Dates:

October 2001 July 2002, Nov. 2002, Jan. 2003, Oct. 2012

Status of Report: Final

Abstract:

This report is intended to serve as a guide to identify defects that may occur during the
fabrication and handling of bridge elements. The report gives guidance on possible
cause and prevention. It will help determine the consequences of the defects and assist
in making a judgment as to acceptance/repair or rejection.

This report can be ulilized by State Inspectors, Designers, Plant Production Managers,
Plant Quality Control Inspectors and Plant Engineers.

Number of Pages: 49

PCI cannot accept responsibility for any errors or oversights in the use of this material.
The user must recognize that no guidelines or regulations can substitute for experienced
judgment. This guideline is intended for use by personnel competent to evaluate the
significance and limitations of its contents and able to accept responsibility for the appli-
cation of the material it contains.

'ﬂ Bri mber Repair Guidelines

P( :I Report Number PCINER-01-BMRG

Northeast Region




Bridge Member Repair Guidelines

* For Newly Cast
Precast

« 14 Common
Crack and
Repair
Procedures




Bridge Member Repair Guidelines

« Cause
* Prevention

TS #4
TROUBLE SHOOTING HORIZONTAL END CRACKS IN WEBS AND FLANGES

« Engineering Effects
* Repair Considerations

TS #4
TROUBLE SHOOTING HORIZONTAL END CRACKS IN WEBS AND FLANGES

Description — This crack wsually begins at the end of the beam and extends across the end of the beam and

L A Description — This crack usually begins at the end of the beam and extends across the end of the beam and
15 visible on both sides. N

1s visible on both sides.

CAUSE PREVENTION . . - .
ENGINEERING EFFECTS REPAIR CONSIDERATIONS

A. Detensioning A Proper Release Procedure . . . . .
1. Cracks not intercepting strand are not of 1. No repairs to beams used in composite

1. Improper procedures for detensicning
strands
2. Improper detensioning sequence

4. Improper removal of header or strand
canght in header

3. Settlement of wet concrete below a
concentration of strand or mild
reinforcing near the top at beam end

6. For box beams, delayed web pours
causing a cold joint

1. Heat strand to allow slow elongation
(annealing) and avoid sudden release

2. Keep prestress forces balanced using a
pre-stablished procedm’eL

C. Improve Production Technique

1. Eeep forms well otled

1. Assure forms will not interfere with
hardware if forms expand or during
detensioning

3. Provide uniform heat and humadity
during cuting

4. Separate header from forms before
lifting

3. Improve vibration techniques

6. Pour webs priot to set of bottom slab
of box beams

1. Balancing of prestress foree is key to
minimizing the potential for horizontal
cracks. See “Release Methodology of
Prestress Strands”, Kannel I, French C. and
Stolurski, H., PCI Journal Vol. 42, No. 1,
Jan-Feb. 1997, pp. 42-35

structural consequence. provided the area of
vertical shear reinforcement in the webs
meets horizontal shear requirements. After
installation of the beams. the cracks would

them unfilled, ACI Committee 224 report
“Control of Cracking in Concrete
Structures” states that tolerable crack widths
are 0.006-in. for concrete exposed to
seawater spray with wetting and drying,
0.007-in. for concrete subject to de-icing
chemicals and 0.012-in. for concrete
exposed to humidity.

[

construction in accordance with the
discussion in ENGINEERING EFFECTS 1.
For cracks discussed in ENGINEERING
EFFECTS 2:

B Desisn not be expected to grow. given adequate a.  Cracks that have been verified by the
B. Improve Design reinforcement against horizontal shear. since owner to not have diminished the beam
1. Low release strensth specified the dead load weight of the slab and other capacity below acceptable levels should
2. Inadequate end vertical reinforcing 1. Establish adequate release strength dead loads will induce vertical compression be injected, in accordance with
3. Excessive prestress force or 2. Use adequate anchorage zone end in the beams ends. Standard Repair Procedure #10.
concentration of force reinforcement to control width and 2. For cracks that intercept or are co-linear b. Beams verified by the engineer to have
4. Excessive number of debonded strands length of cracks with strands, the shear and moment capacity capacity reduced to unacceptable levels
in the bottom plane and/or lack of 3. Properly space and distribute strand at will require recomputation due to a change will be rejected.
confining stirrups beam ends in location of transfer length of affected 3. Durability concerns, discussed in
3. Excessive vertical force from deflected 4. Debonding strands for a short distance strands. ENGINEERING EFFECTS 3 and 4 may
strands i3 effective in reducing stress 3. Cracks in beam ends under expansion joints, favor epoxy injection, in accordance with
concentrations. Debonding of an entire should be considered for epoxy injection to Standard Repair Procedure #10. The surface
C. Production row of strand or debonding the outer void future deterioration from water and of cracks narrower than 0.006-inches should
strand in a layer are not recommended. salt intrusion. Cracks in box beams, in side- be sealed. See Repair Procedure #14.
1.  Concrete binding in forms Provide confinement reinforcement by-side (butted) configurations should be
2. Bottom plates, sleeves or inserts at end near beam ends epoxy injected in any case due to potential
of beam 3. Fan out deflected strands or combine leakage through grouted joints
3. Shrinkage and cuting debonding and deflecting strand 4. In deciding whether to inject cracks or leave




NEXT Beam Quality Control Repair

TS #12

TROUBLE SHOOTING PARTIALLY CRACKED TOF FLANGES - NEXT BEAMS

Description - Crack runnung parallel to beam centerline along mside face of stem.
This crack 1s expected m obtuse comers of skewed beams adjacent to the intestor face of

the stem, but can oceur in any beam,
CAUSE

A, Desensiomng

1. Release stresses brought on by skew ef-
fects. Uneven lift-off of beam stems
brought on by skew.

2. Release stresses due to uneven detension-
ing sequence betweea beam stems.
3. Binding in forms during stipping

B. Shrinkage

1. Shrinkage of top flange concrete restricted
by the fixed 2 stem form,

PREVENTION
quence

. Place additional transverse steel reinforcement
n flange 10 intercept and minimize crack
width. The bars should be located as close to
the bottoen of the top flange as allowed by
state specafications for deck reinforcement {17
1§ recomemended).

Consider adding FRP resnforcement along -
side radius with minimal { 1/2") cover to inter-
cept crack near surface of concrete.

Note: The reinforcement described sbove was
added to the typical details on October 25,
2012,

2. Release one strand at a time altemating from
stem to stem

3. Keep forms clean and well otled. Keep forms
in good repazr, free of dents and dimples.

B. Modify Fabricaton Methods

1. Avoid rapid cooling, after curing has stopped
and until beam is removed from form,

2. Place additional transverse reinforcement in
flange to intercept and minimize crack width.

TS #12
TROUBLE SHOOTING PARTIALLY CRACKED TOF FLANGES - NEXT BEAMS

Description — Crack running parallel to beam centerline along inssde face of stem.
This crack i1s expected in obtuse comers of skewed beams adjacent o the intenor face of

ENC

i.

[

the stern, but can oceur in any beam,

JINEERING EFFECT

For beams that will be opped with a composite 1.

concrete slab (NEXT F), there are no concerns.
These cracks will be covered by the slab in
composite corstruction.

For beams whase top flange is to be used as the
niding surface of the completed bridge (NEXT
D), cracks mn the top flange can affect durabil-
ity, if not repaired

Lot

e

REPAIR CONSIDERATIONS

Where a composite concrete deck is embedded
i concrete in the finshed structure (integral
abutment), no structural repairs are neaded.
NEXT F: If the crack s exposed on the under-
side of the finished structure and the bridge is
1N & COrrosive environment:

o Cracks less than 0.006 inch wide should be
tgnored (See Note).

e Cracks greater than or equal to 0.006 inch
wide and less than 0.016 inch wide should
be sealed with epoxy paste. See Reparr
Procedure #14.

o Cracks greater than or egual to 0.016™ wide
should be scaled using epoxy iyection by
the pressure injection method. See Repair
Procedure 710,

NEXT D: Where the 1op flange will be the nd-

ing surface and the crack width is greater than

0.006 inches, the crack at the top surface of the

deck can be sealed with a Jow viscosity epoxy

or methylmethacrylate product. See Standard

Repair Procedure 14.

Note: The AASHTO LRFD Bridge Design Specifi-
cations himits crack widths in Class 2 exposure con-
ditions (bridge decks) to 0.0085 inches (Article
5.7.3.4). Therefoee these recommendations are con-
servative.




Bridge Member Repair Guidelines

A LR

SPALLS AND VOIDS IN THE BOTTOM FLANGE THAT

EXPOSE PRESTRESSING STRAND

NOTE: This repair applies only to those voids which do not

exceed 4 mches 1n depth, 4 feet 1n length and expose no more
than 2 strands, and when no more than one spall or void appears
in a given section of the mirder. A section 15 defined as ¥ the
length of the girder. No two such spalls or voids shall have their
closest dimensions nearer than two beam depth apart. With the
prior approval of the owner/engineer, this repair may be made,
in the presence of the owners inspector without submitting the

repair for formal approval. avbanssish

EEFEFTEREEEF

Eepairs at beam ends should be made after detensioning because
any repairs made prior to detensioming will most likely
fail due to hagh transfer stresses.

Repairs awav from beam ends should be made prior to detensioming
so that precompression stresses are induced i the patch material

A Remove all loose concrete.

C. Clean the excavated area. blowing away dust.

B. Square interfaces with existing concrete to be i contact with the patchi:



Plant Quality Control Manuals

Tolerance Manual for

Precast and
Prestressed ,

Precast/Prestressed Concrete Institute

Concrete _ Tolerance Manual
ConStrUCtlon, 1st for Precast and Prestressed |

Ed ition - (M N L_1 35) Concrete Construction




Erector Manuals

Erector’s Manual

Standards and Guidelines _
for the Erection of Erection Safety for Precast

Precast Concrete Products and Prestressed Concrete

Erector's Manual - Standards .
and Guidelines for the Erection Erection Safety for Precast

of Precast Concrete Products - and Prestressed Concrete
(MNL-127) (MNL-132)




The PCI-Certified Erector Program

« Audited 2/yr by a PCI-Certified Field Auditor.

* |tems Audited
— Safety Procedures
— Erection Procedures
— Personnel Qualification records
— Project Files |
— Equipment Management records g

Category S1-Simple Structural Systems
— Horizontal decking members
« (Category S2- Complex Structural Systems

— Total precast concrete systems, multi-product structures (those
that combine vertical and horizontal members), architectural
finishes.

Category A- Architectural Systems



Research I

Project Sponsor: New England
Transportation Consortium (NETC)

Project Title: Development of High Early-Strength
Concrete for Accelerated Bridge Construction Closure
Pour Connections —# NETC — 31

Conducted by: University of Mass; Amherst, MA -
Sergio F. Brefia :
Status: Just under way PCINE Bridge

Project Duration/Funding: 24 months/$174,923 Technical Committee

supported project in an

advisory role.
Scope:

* Develop & validate non-proprietary high early
concrete mixtures .

* Intended for use in closure pours in accelerated
bridge construction projects in New England.



Development of High Early-Strength Concrete for Accelerated

Bridge Construction Closure Pour Connections — # NETC — 31

* Task 1: Literature Review
— Databases/journals
— Survey Concrete mixtures from DOTs

« Task 2 — Develop Mixture Design Specification
— Specification requirements?

* Task 3 — Develop Mix Design
— Trial batches tested for strength
— Select mixture(s) for wider array of tests

 Task 4 — Test Mixture
— Large number of short-term and long-term tests



Development of High Early-Strength Concrete for Accelerated

Bridge Construction Closure Pour Connections — # NETC — 31

Concrete Property

Set time

Air Content (pressure
method)

Slump
Compressive strength
Bar Pullout

Confined Shrinkage (Ring
test)

Freeze-Thaw Resistance

Chloride Permeability

Alkali Silica Reactivity

e

PCL

Performance :
Applicable Standard(s)

Workability
Durability

Workability
Strength
Strength

Serviceability
Durability
Durability

Durability

AASHTO T197 /ASTM C403
AASHTO T152 / ASTM C231

AASHTO T119/ASTM C143
AASHTO T22 /ASTM C39
AASHTO NA/ASTM A944

AASHTO T334 /ASTM
C1581

AASHTO T161 /ASTM C666

AASHTO T259, T260 / ASTM
C1543, C672

AASHTO T303 /ASTM
C1260



Precast Joints for Closure Pours

PCINE Bridge Committee is developing two types of joints
Deck NEXT Beams — Beck Bulb Tees — Deck Panels

SPEC[F]EB JOINT WIOTH = 12° lﬂllll MD? VA (WM

P Z 00K BAR PROCLTION FROM HEAM = -
"
v = 6" TP "
. Teor NI - ULTRA HIGH PERFORMINCE CONCRETE
il TOF FE[NFCRCEMENT NOT SHOWN " £
OVERLAT /
/_ DECK BB TEE / A /
TIF FLANGE
-~ ;.1 / / '~ - -~ / «‘ /-5
CETALL BASED o o ™
¥y =60
Shoky COATED
-
2 COVER e —
2-2% (USE ADDCTIONAL
FIR WIDER JOINTS) 107" EOTTOM COVER

Normal Concrete | UHPC Concrete




Ultra High Performance Concrete Connections for Prefabricated

Bridge Element Connections

EDC-3 Regional Summit Locations

B -

craLent St. Louis ofﬁ : DC

i N

~ Phoeni i Charlotte
1DC Oct. 7-8

2 Louisville Oct. 21-22
3 St. Louis Oct. 23-24
4 Phoenix Oct. 27-28

5 Sacramento Oct. 29-30 : Alask?.
6 Portland Nov. 13-14 Hawaii/Guam
7 Charlotte  Dec. 9-10 O puerto

L] Rico/US VI

Ben Graybeal, PE
Federal Highway
Atlanta, GA

PCI (404) 562-3930




Bridge Conferences

First In Interactive Symposium on
Ultra-High Performance Concrete
(UHPC)

November 19 — 22, 2015
University of Connecitcut

Storrs, CT

Ultra High Performance Concrete Conference

Organizing Committee Members:
Kay Wille, UCONN, Co-chair
Ben Graybeal, FHWA, Co-Chair
Vic Perry, Treasurer

Michael McDonagh, Tours
Devin Harris, Student Program
Tess Ahlborn, Technical Chair
Eric Steinberg

Michael Culmo

Rita Seraderian

Sri Sritharan

Go

uhpe unites GOALS SOCIETIES PEOPLE DISCIPLINES UHPC2015 Abstracts & Papors  AMendance Social Programs  Venue Contact Us

Welcome to the Interactive Symposium on Ultra-High
Performance Concrete (UHPC)

Ultra high performance concrofe (UHPC) can be soen as
concrete tachnology in the last two centuries. The matenial has atracsed me intacest of many
& rOSOAIChOrS, COSIGNOS, BQONCIOS, SOCIOBES, CONYACD 4 suppliers Tirough its oxcellant
/Ipc mechenical performance and its resistance agsinat & ments! degradason. UHPC has gf
Deen investigaled In NUMErcUs aspects around Me word and the research efon s
Incroasing basad on the number of publishod journal papers. conference aricles. UNPC {7
unites paople, disciplines and societies 1 achieve poals o Impact Those Qoals are
Gwracted owards an enhancament of our safaly, hoatth and living condiions by potilively
impacting our environment, counteracting the degradation of the infastructure, and by
providing inspinng. sustainable and cost-eficient soiuTons 10 OUr culren: problems and 1o
Mase o come

one of e major breakthroughs in

Lo

The interactive symposium will provide 3 plasiom © share knowledge adbout matenal and
structural design, application cxamples and opportuniies, o idenidy knowindge gaps and 1o
prow he UHPC family dedicated 1o tnuly work 1ngether 10 achiave simidar goals

11y

UNIVERSITY OF CONNECTICUT
NOVEMBER 2015

Iy IN
.-.' ’



Research Projects

Title: NETC 13-3: Improved Regionalization of Quality
Assurance (QA) Functions

Sponsor: New England Transportation Consortium
Conducted by: University of New Hampshire, Durham, NH
Status: Just under way

Scope:

Develop common acceptance standards for the
PCE/PSE for New England State Transportation
Agencies

Cost-sharing mechanism for use of resources from one
agency for conducting QA on behalf of another

agency.



Developing Regional Acceptance Standards

Example of why do we need to change?
Producer works in 14 states & has 72 mix designs
approved

* Concrete Strength —6 — 8 - 10 ksi

Specifications

Shrinkage

« ASR

 Freeze Thaw

* Chloride Penetration
» Material Testing

y 2

PCL




Thank-You for your Attention
Questions?

Rita Seraderian, PE, FPCI
Precast/Prestressed Concrete Institute
Northeast
WWW.pCine.orq
Email — rseraderian@pcine.org

PCL



