TERMS OF USE
ACCEPTANCE OF TERMS

State of California, Department of Transportation (“the Department”) makes this Website (the
“Site”) including all information provided by the California Department of Transportation on this
Web page, and on its other Web pages and Intranet sites, including but not limited to the Bridge
Construction Record and Procedures Manual, forms, workbooks, documents,
communications, files, text, graphics, software, and products available through the Site
(collectively, the “Materials’) and all services operated by the Department and third parties
through the Site (collectively, the Services), available for your use subject to the terms and
conditions set forth in this document and any changes to this document that the Department may
publish from time to time (collectively, the “Terms of Use”).

By accessing or using this Site in any way, including, without limitation, use of the
Services, downloading of any Materials, or merely browsing the Site, you agree to be
bound by the Terms of Use.

The Department reserves the right to change the Terms of Use and other guidelines or rules
posted on the Site from time to time at its sole discretion, and will provide notice of material
changes on the home page of the Site. Your continued use of the Site, or any Materials or
Services accessible through it, after such notice has been posted constitutes your acceptance of
the changes. Your use of the Site will be subject to the most current version of the Terms of Use,
rules and guidelines posted on the Site at the time of such use. You agree to use the Site, the
Materials, Services and products on the Site or accessible via the Site only for lawful purposes.

If you breach any of the Terms of Use, your authorization to use this Site automatically
terminates, and any Materials downloaded or printed from the Site in violation of the Terms of
Use must be immediately destroyed.

COPYRIGHT STATEMENT

The contents of all Materials available on any page within this Site are copyrighted by the
Department unless otherwise indicated. Title to copyright within the Materials will at all times
remain with the Department. All rights are reserved by the Department, and unless specifically
authorized within the text of this Site. You may only use, download, or copy the Materials
contained in the Site in accordance with the Terms of Use. Any permitted copies of the
Materials must retain the copyright notice, and any other proprietary notices contained in such
Materials. Unless otherwise provided in the Terms of Use, you may not edit, modify,
disseminate, publish, transfer in any form or by any means make use of the Materials without the
express, prior written consent of the Department. You may not use any content contained in the
Materials in any manner that may give a false or misleading impression or statement as to the
Department or any third party referenced in the Materials. Nothing in this Site shall be construed
as conferring any license under the Department’s intellectual property rights, whether by
estoppels, implication or otherwise.



TRADEMARK STATEMENT

The “CT’ logo, the “CalTrans” logo and other Department logos and titles displayed on this Site
are trademarks or services marks (collectively, “Marks”) of the Department. All other products,
company names or other trademarks appearing on this Site are the trademarks of their respective
owners. Nothing contained in the Site should be construed as granting, by implication,
estoppels, or otherwise, any license or right to use any Marks displayed on the Site without prior
written permission of the Department or other trademark owners.

INTELLECTUAL PROPERTY; LIMITED LICENSE TO USERS

The Materials and Services on this Site, as well as their selection and arrangement, are protected
by copyright, trademark, patent, and/or other intellectual property laws, and any unauthorized
use of the Materials or Services at this Site may violate such laws and the Terms of Use. Except
as expressly provided herein, the Department and its suppliers do not grant any express or
implied rights to use the Materials and Services. You agree not to copy, republish, frame,
download, transmit, modify, rent, lease, loan, sell, assign, distribute, license, sublicense, reverse
engineer, or create derivative works based on the Site, its Materials, or its Services or their
selection and arrangement, except as expressly authorized herein. In addition, you agree not to
use any data mining, robots, or similar data gathering and extraction methods in connection with
the Site.

DISCLAIMER AND LIMITATION ON LIABILITY
(A) DISCLAIMER OF WARRANTIES

THIS SITE IS PROVIDED “AS IS” OR “AS AVAILABLE” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NON INFRINGEMENT. THE DEPARTMENT SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES,
INCLUDING, WITHOUT LIMITATION, LOST REVENUES, LOST PROFITS, OR LOSS
FROM PERSPECTIVE ECONOMIC ADVANTAGE, RESULTING FROM THE USE OR
MISUSE OF THIS WORLDWIDE WEBSITE, OR THE INFORMATION, TRAINING,
DOCUMENTS, OR SOFTWARE HEREIN, EVEN IF THE DEPARTMENT HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY
ANOTHER PARTY. BECAUSE SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL
DAMAGES, THE ABOVE LIMITATIONS MAY NOT APPLY. THE DEPARTMENT DOES
NOT WARRANT THAT THIS SITE WILL BE UNINTERRUPTED OR FREE OF
INACCURACIES OR ERRORS, NOR DOES THE DEPARTMENT WARRANT THAT THE
SITE IS FREE OF VIRUSES OR OTHER HARMFUL ELEMENTS.



(B) Limitation on Liability

The references and descriptions of Materials or Services within the site materials are provided
“As Is” or “As Available” without any warranty of any kind, express or implied. This Site is
intended solely for informational purposes and is not intented to be a substitute for engineering
knowledge, experience or judgment. The Department is not liable to any party for any cost or
damages, including any direct, indirect, special, incidental, or consequential damages, arising out
of or in connection with the access or use of, or the inability to access or use, the Site or any of
the Materials or Services described herein. The possibility exist that unauthorized additions,
deletions and alterations could be made by other parties to the Site. Although the Department
tries to insure the integrity and accuracy of the Site, it makes no guaranties as to the correctness
or accuracy of the information on the Site. Although the Department’s Site is accessible
worldwide, not all Materials or Services discussed in the Site are available to persons or in all
geographic locations. The Department reserves the right to limit the provision of its Materials or
Services to any person, or geographic areas it so desires, and to limit the quantities of any
Materials or Services that it provides. Any offers for any type of Materials or Service made in
the Site are void where prohibited. At certain places on the Department’s Site, live links to other
internet addresses can be accessed. Such external internet addresses contain information created,
published, maintained or otherwise posted by institutions or organizations independent of the
Department. The Department does not endorse, approve, certify or control these external
internet addresses and does not guaranty the accuracy, completeness, timeliness, or correct
sequencing of information located at such addresses. Use of any information obtained from such
addresses is voluntary, and reliance on it should only be undertaken after an independent review
of its accuracy, completeness and timeliness. Reference therein to any specific commercial
product, process, or service by trade name, trademark, service mark, manufacturer, or otherwise
does not constitute or imply endorsement, recommendation, or favoring by the Department.

LINKS TO THIRD PARTY SITE

Any other websites which are accessible via any link on this Site are not under the control of the
Department. The Department is not responsible for the contents of any linked website or any
link contained in a linked website, or any changes or updates to the information contained in
such websites. The Department provides the linked websites to you only as a convenience and
the inclusions of any such links on the Site does not imply the Department’s endorsement of the
websites, the organization operating such websites, nor any products or services of that
organization. The linking to any off-site pages or other websites is entirely at your own risk.

INDEMNITY AND LIABILITY

You agree to indemnify and hold the Department, and its affiliates, officers, agents, consultants
and employees, harmless from any claim, suit or demand, including reasonable attorneys’ fees,
made by any third party due to or arising out of content(s) you submit, post to, or transmit
through the Site, your use of the Site, your connection to the Site, your violation of the Terms of
Use, or your violation of any rights of another person or entity.



GOVERNING LAW AND JURISDICTION

This Site (excluding linked sites) is controlled by the Department from its offices within the
State of California, United States of America. By accessing this Site, you and the Department
agree that all matters relating to your access to, or use of, this Site shall be governed by the
statutes and laws of the State of California, without regard to the conflicts of laws principles
thereof. You and the Department also agree and hereby submit to the exclusive personal
jurisdiction and venue of the Superior Court of Sacramento County and the United States District
Court for the Eastern District of California with respect to such matters.

TERMS AND CONDITIONS OF USE

This Site is owned and operated by the Department. All LSIT information, without limitation to
videotapes, workbooks, training materials, text, graphics, software and all HTML, CGI and other
codes and scripts in and used to implement the Site (Content) are the property of the Department
or its license service. The content of this Site is for personal use only. The Department agrees to
adhere to all applicable United States federal and state laws in industry practice related to the
collection and use of personal information from website visitors. This Agreement shall be
governed and construed in accordance with the laws of the State of California, without regard to
conflict of law provisions. You and the Department agree to submit to the exclusive jurisdiction
over all disputes hereunder in venue in an appropriate state or federal court located in the State of
California. The Department reserves the right to change, suspend or discontinue any aspect of
the Site at any time, including the availability of any of the Site Materials, Services, features,
database, or content and will provide reasonable notice of such changes on the Site. The
Department may also impose limits on features, Materials, Services or contents or limit access to
parts of the Site. The Department may terminate user access or suspend any user’s access to the
Site without notice for any conduct that The Department, in its sole discretion, believes violates
the applicable law or is harmful to The Department, any of its members, or a third party licensor.
Except where otherwise indicated, the Department grants permission to access, use, or download
the Materials or Services it posts on the Site only when:

1. The copyright notice will appear on all copies;

2. No modifications to the Materials will be made;

3. You will not claim ownership or rights in the Materials;

4. Access or use of the Materials is for personal or informational purposes only;
5. Access or use of the Materials or Services, or any part thereof, will not result in

the Materials being published, reproduced, transmitted, stored, sold, or distributed
for profit, including in any advertisement or commercial publication;



6. You took reasonable steps to communicate these terms in connection with any
use, and to ensure compliance with these terms, by persons who obtain access to
or use the Materials or Services as the result of your access or use of the Materials
or Services; access or use of the Materials or Services, or any part thereof, will
not result in the Materials being copied or posted on any internet website, server,
or computer network or associated computers, without the Department’s express

consent;
7. The rights granted to you constitute a license to use and not a transfer of title;
8. As a site visitor, you agree not to do any of the following while visiting or using

the Site or any of the services provided by or through the Site:
1. Impersonate or misrepresent your affiliation with any person or entity;

2. Except as expressly permitted by the rules of this Site, post or
transmit any unsolicited advertising, promotional materials, junk
mail, spam, chain letters or any other form of solicitation on this
Site;

3. Post or transmit any information or software which contains a virus,
trojan horse, worm or other harmful component; violate any applicable
law or regulation, including without limitation to any local, state,
provincial, national or international law, any export control laws, or
any regulations promulgated by any state or federal authority; use of
the Site or any Services or Materials provided by or through the site to
compile a directory or list of individuals, companies or their
representatives; access or use password protected, secure or non-public
areas of the Site without authorization; or frame, repackage or
otherwise redistribute any portion of the Site.

ACKNOWLEDGEMENT OF TERMS AND CONDITIONS OF USE

By using this Site you acknowledge the terms and conditions of use and you agree to the terms
and conditions thereof. The Site shall be used for individual, personal, and confidential
reference purposes only, and may be used only pursuant to these terms and conditions of use.
This Site and the contents hereof are proprietary products of the Department. Contents of this
Site may not, in whole or in part disseminated, entered into a computer database, used as a part
of or in connection with a mailing list, or otherwise utilized, in any form or manner or by any
means, except for the user’s individual, personal and confidential reference.

You agree to read these terms and conditions of use carefully before using the Site. If you do not
agree to the use terms, you may not access or otherwise use the Site. The Department reserves
the right to change the terms, conditions and notices under which this Site is offered.
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Volume 11 Section 4 — Scope of Work

4-1.07 Value Engineering
4-1.07A General

Construction Manual
Additional information is available in the Construction Manual, Section 3-405, Value
Engineering.

4-1.07B Value Engineering Change Proposal

Resources, Review and Determination Procedure
Additional information is available in the:
e Structure Design Alert* dated July 1, 2014.
e Project Delivery Directive, PD-13, Value Engineering Change Proposals.?

The Division of Engineering Services (DES) is responsible for providing technical concurrence
on structure related Value Engineering Change Proposals (VECPs). Acceptance of the VECP is
a district/region responsibility. The Deputy District Director for Construction (DDDC) in each
district makes the final determination if a VECP is acceptable based in part on the technical
recommendation of DES.

It is critical that VECPs are thoroughly vetted and not rejected or accepted without full
consideration. If a determination is made that a structure related VECP is:

e Acceptable to DES, that decision should be made at the lowest level possible and
concurred at the level just above those making the decision.

e Unacceptable to DES, that decision must be validated by an appropriate team of DES
Deputies (Structure Construction [SC], Structure Design [SD], and Material Engineering
and Testing Services/Geotechnical Services [METS/GS]) before the determination is
transmitted to the district.

Proposal Concept Stage

When the proposal concept is presented, the appropriate DES Representatives (Structure
Representative, Structure Design Project Engineer, Bridge Construction Engineer (BCE), and SD
Branch Chief) should participate in the meeting between the Contractor and the Engineer. To
ensure an adequate understanding of the Proposal Concept, invite all parties from DES® and
Structure Maintenance & Investigations, to participate as appropriate. It is important that fatal
flaws in the Proposal Concept be discussed early before the Contractor prepares a VECP.

The DES Representatives must confer and concur as to the DES decision for the Proposal
Concept. If a Proposal Concept is found to be unacceptable (rejected), the next level (Area
Construction Manager (ACM) and SD Office Chief) should review it. If they concur with the

! http://onramp.dot.ca.gov/ha/des/sd/docs/structure_design_alerts/sda_20140701.pdf

2 http://www.dot.ca.gov/ha/projdev/directive/PD-13-VECP-3-14-14.pdf

® Appropriate DES parties could include Geotechnical Services, Earthquake Engineering, Structures Office Engineer
(Specifications), Hydraulics, etc.
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Volume 11 Section 4 — Scope of Work

rejection, the Proposal Concept and VECP Analysis Report should be forwarded to the next
level (DES Deputies) for review. The DES Deputy Division Chiefs for SC, SD, and
METS/GS will make the determination for DES on whether the VECP Proposal Concept is
unacceptable.

Submit the DES decision in writing to the Resident Engineer. The decision to proceed with
the Proposal Concept should be made at the lowest level possible and concurred at the level just
above those making the decision. The decision to accept a Proposal Concept must be
documented on the VECP Analysis Report, for which a template is provided in Attachment No.
1.

For structure related items, the review times required by DES will vary depending upon the
complexity of the Proposal Concept, as multiple functional units within DES will need to review
and provide input on the VECP. Convey to the Resident Engineer the review times required by
DES to the Resident Engineer for their discussion with the Contractor.

VECP Investigation Stage

During the VECP investigation stage, the BCE will facilitate the review by all DES functional
units* and Structure Maintenance and Investigations to ensure all stakeholders have provided
input and to ensure timely completion of the investigation.

The DES functional unit representatives should confer and concur as to the DES decision for the
VECP. If the representatives find the VECP to be unacceptable, the next level (Area
Construction Manager (ACM)/Office Chief) should review the VECP; if they concur with the
rejection, the BCE should arrange for a meeting between the DES Deputy Division Chiefs for
SD, SC, and METS/GS to review the VECP. Prior to the meeting, provide the VECP Analysis
Report to the Deputy Division Chiefs.

The VECP Analysis Report will provide:
e All pertinent contract information along with a description of the VECP.
Structures affected.
Positive aspects of the VECP.
Reasons the VECP should be rejected.
The recommendation(s) of the Structure Representative and Project Engineer.

Submit the DES decision, in writing, to the Resident Engineer. The decision to proceed with
the VECP should be made at the lowest level possible and concurred at the level just above those
making the decision. The decision must be documented in the VECP Analysis Report.

Roles / Responsibility
Structure Representative — Collaborate with the Structure Design Project Engineer on the DES
recommendation to the VECP.

*SD, METS/GS, and Program/Project and Resource Management (PPRM)/Special Funded Projects
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Structure Design Project Engineer — Evaluate the VECP for technical soundness and
collaborate with the Structure Representative on the DES recommendation to the VECP.

Bridge Construction Engineer — Facilitate the review by all DES units to ensure timely
completion. If needed, arrange for a meeting with the Deputy Division Chiefs from SC, SD,
METS/GS and PPRM. Work with the ACM to review the Structure Representative’s and Project
Engineer’s recommendation to the VECP.

Structure Design Branch Chief — With the BCE, review the Structure Representative’s and
Project Engineer’s recommendation to the VECP.

Area Construction Manager — In cases of rejection of the VECP, verify that the VECP has
been properly vetted. Confer with the SD Office Chief on the recommendations to the VECP.
Meet with the Deputy Division Chiefs to review the cause for rejection. Confirm the
recommendation from DES to the District, or return the VECP to the Structure Representative
and Project Engineer for continued review.

Structure Design Office Chief — In cases of rejection to the VECP, verify that the VECP has
been properly vetted. Confer with the ACM on the recommendations to the VECP. Meet with the
Deputy Division Chiefs to review the cause for rejection. Confirm the recommendation to the
District or return the VECP to the Structure Representative and Project Engineer for continued
review and evaluation.

Division of Engineering Services Deputy Division Chief — In cases of rejection of the VECP,
verify that the VECP has been properly vetted. Confirm the DES recommendation to the District
or return the VECP to the Structure Representative and SD Project Engineer for continued
review and evaluation.

California Department of Transportation ¢ Bridge Construction Records and Procedures Manual ¢ -August 2015 4
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The following is a sample VECP Analysis Report that can be used as a template:
Structure Construction — Value Engineering Change Proposal Analysis (VECP) Report
Insert Date

Project Information
Dist-EA
Dist-Co-Rte-PM
Structure or bridge name
Br. No.

Description of VECP

Provide a description of the VECP

e Reduce any cost of construction.

Reduce construction activity duration.
Reduce traffic congestion.
Permit issues.
Impact on other projects.
Project impacts, including traffic, schedule, later stages.
Peer reviews.
Overall proposal merits.
Review times required by the Department and other agencies.
Etc.

Structure(s) Affected: (Identify any structures that are affected)

Chronology:
Proposal Concept received: (date)
Proposal Concept accepted or rejected: (date)
VECP received: (date)
VECP accepted or rejected: (date)
Change Order issued: (date)
Elapsed review time: days

Introduction:

This report presents the results of the review for the (insert type of review completed, i.e.
Proposal Concept or VECP.

Discussion:

Positive Aspects of the VECP - List and clarify

California Department of Transportation  Bridge Construction Records and Procedures Manual ¢ -August 2015 4
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Structure Construction Value Engineering Change Proposal (VECP) Report continued

Reasons the VECP should be rejected — This portion of the report would describe specific
deficiencies found with the Proposal Concept or VECP that would be cause for rejection i.e.

Recommendation of the Structure Representative:
Authorization — No exceptions were found with the VECP (number or title of VECP or other
unique identifier).

Rejection:
Structure Construction does not accept the VECP. The (insert type of review completed, i.e.

Proposal Concept or VECP) for (identify specific location) of the (Bridge name, Br. No.),
based upon the analysis that found the deficiencies listed above.

If you have any questions regarding this report, please contact Structure Representative at (XXX)
XXX-XXXX.

Steve Street, P.E.
Structure Representative
Structure Construction

California Department of Transportation ¢ Bridge Construction Records and Procedures Manual ¢ -August 2015 -4
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Volume 11 Section 51 — Concrete Structures

51-1.03C(2) Forms

51-1.03C(2)(a) General

Industry Practices

For other than exposed surfaces form panels may consist of surfaced lumber, plywood, steel and
in some cases synthetic materials, depending on the type of construction and the surface finish
required. For exposed surfaces the degree of care taken by the contractor when building forms
often determines the amount of subsequent work needed to obtain the required finished surface.
Below are some industry acceptable practices:

1.

Form panels that have minor damage or are damaged (damaged corners, holes,
delaminations, and scars) after installation, and cannot be reasonably replaced, may be
repaired when using acceptable method and materials, such as wood fillers, resin
products (Bondo), and wood or cork plugs.

Expanding foam may be used to ensure forms are placed flush against concrete in areas
around columns and abutments. Care must be taken when determining the product’s
expansion capabilities. Excess foam that protrudes into the concrete section must be
trimmed off.

Acceptable materials to form the exterior girder and soffit radius sweep may include
steel, PVC, or 1/8" veneer plywood sheeting. All materials must be adequately supported
at the joist and throughout the spans to prevent the development of discontinuities
between form panel sections during concrete placement.

New plywood next to old plywood will produce an unacceptable non-uniform concrete
surface. One method proven successful to age the new forming material is to apply
cement and water paste, allow the paste to dry, and then remove it. The dried cement
paste absorbs the fresh wood sugar from the new plywood and ages the wood so that the
finished concrete will have a color and texture similar to the color and texture of the
seasoned plywood forms.

Prefabricated soffit forming panels (gang forms) are used with conventional falsework
systems. These prefabricated soffit forming panels typically consist of an eight-foot (8
ft.) wide and up to 40 ft. long panel comprised of plywood nailed to 2x8 joist. See Figure
1. The use of prefabricated soffit panels have proven to be a reliable, efficient, falsework
soffit forming system.

When the soffit gang form panels are erected onto the falsework stringers they are
typically placed with a gap between each panel. This gap aids in the erection and
removal of the panel system. This gap is bridged with a form filler panel (filler strip of
plywood). See Figure 2.

o
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Figure 1. Typical Gang Form

Figure 3 depicts a typical completed soffit that was formed with gang forms.

Figure 2. Typical Gang Form Figure 3. Form Filler Strip of Plywood

Building paper shall not to be used to patch cracks or holes in “lost deck” forms. Metal or wood
is acceptable provided it does not infringe on the required deck thickness.

Pieces of reinforcing steel may be cast into the interior faces of box girder stems to support “lost
deck” forms. When these pieces of reinforcing are used, they should be no larger than a #6,
0.75"< bar and shall be at least 1” clear from any permanent reinforcing.

Workmanship

Poor workmanship and materials can lead to undesirable results. Common examples of this are:
1. Loose form filler strips (i.e. not firmly nailed to the joist).
2. Damaged and work panels from overuse.
3. New placement plywood forming sheets next to seasoned sheets.

ct.
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4. Non-uniform filler strip widths.
5. Non-uniform form line patterns. Skewed bridges exacerbate this.
All of the above can be successfully mitigated with the timely enforcement of this specification.

51-1.03D(4) Construction Joints

Concrete Technology Manual
Additional information regarding girder stem to deck joints can be found in the Concrete
Technology Manual, Chapter 5 Concrete Construction.

Stem to Deck Construction Joint

In 2010, the Structure Maintenance and Investigations (SM&aI) group discovered horizontal shear
failure between the stem to deck interface in both T-Beam and Box Girder cast-in-place
reinforced concrete structures. The shear failure in some cases progressed enough to warrant
bridge replacement.

The Division of Engineering Services (DES) Reinforced Concrete Committee evaluated this
issue with the objective of increasing horizontal shear capacity at the girder stem to deck
interface. In addition to other changes in design practice and procedures, it was concluded that
horizontal shear capacity across the stem to deck interface increases significantly when the
construction joint is intentionally roughened to minimum amplitude of ¥4". To help assure that
proper attention is given to the critical construction joint between the girder stem and the deck,
the specifications have been amended.

Figures 1 through 3 depict acceptable roughened surfaces. A hand held garden rake was used to
obtain the roughened surface in these examples.
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S0471377010 8

Figure 3: Example o Acceptable Roughened Surface.

During the roughening operation, care should be exercised to avoid the following:
o Excessive dislodging of coarse aggregates when using the roughening tool.
o Floating/trowelling of the top surface of the stem forcing coarse aggregate into the paste
and making the surface too smooth.
e Excessive vibration causing the cement paste to rise and cover coarse aggregates.

In addition to the above, it is also extremely important that the surface of the construction joint
be abrasively cleaned per the specifications®, prior to placement of deck concrete. All laitance,
curing compound, and loosened particles of concrete must be removed.

A rough clean construction joint can go a long way in assuring the structural integrity throughout
the life of the bridge.

12010 SS, Section 51-1.03D(4), Construction Joints |

ct.
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For projects that are using Standard Specifications dated earlier than 2010, your attention is
directed to the Division of Construction’s Construction Procedure Directive (CPD) 10-8, Stem to
Deck Construction Joint? for more details on how to incorporate the modified joint detail into
their projects.

If a change order is required, it will be implemented at no additional cost. It has been determined
that the desired roughness can be obtained with insignificant additional effort. Furthermore,
removal of the requirement to expose the aggregate by blasting strengthens the no additional cost
determination.

51-1.03E(2) Placing Mortar

Filling Bolt Holes
Mortar used for filling bolt holes may include additives that reduce shrinkage and cracking of the
patch and to provide a better bond between the patch and the existing concrete. Mortar additives
(shrinkage reducers, water reducers, bonding agents, etc.) are acceptable provided they meet the
following requirements:

1. The additive must not have polyvinyl acetate as the active ingredient.

2. The additive must be acrylic based.
For questions on whether a particular additive is acceptable contact your regional Structural
Materials Representative (SMR)®.

51-1.03F(3) Class 1 Surface Finish

Whip Blasting
Refer to the Concrete Technology Manual, Chapter 5 for information on whip blasting.

Spray-On Finish
Refer to the Concrete Technology Manual, Chapter 5 for information on spray-on finish..

Concrete Barriers

The final surface finish of concrete barriers must conform to the provisions of section 83-
2.02D(4), Finishing, of the Standard Specifications. You are directed to BCM 162-3 for more
specific information on finishing concrete barriers.

2 http://www.dot.ca.gov/hg/construc/CPDirectives/CPD10-8.pdf
3 http://www.dot.ca.gov/hg/esc/Translab/OSM/documents/smdocuments/StructuralMaterialsRepresentatives.pdf

o
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Volume 11 Section 51 — Concrete Structures

51-6 Mass Concrete

51-6.01 General

Concrete Technology Manual
Refer to the Concrete Technology Manual, Chapter 7, Caltrans Advancements/High
Performance Concrete, for additional information.

51-6.01C Submittals

Contractor Requested Construction Joint

Mass concrete is typically identified in the contract by the minimum dimension of an element
exceeding 7 feet. Contractors may attempt to have the mass concrete provisions waived by
proposing a construction joint at a dimension less than 7 feet. Creating a construction joint below
the mass concrete dimension does not ensure that the peak curing temperature or temperature
differential is adequately controlled. Such proposals must be evaluated in the context of a
complete Thermal Control Plan (TCP). The placement of construction joints is not at the
Contractors’ discretion and their introduction requires Structure Design and Structure
Construction approval. The Structure Representative must verify that the Contractor adequately
addresses all issues related to the TCP.

51-6.01D(2) Temperature Monitoring

Temperature Monitoring - Not Optional

Caltrans’ ongoing evaluation of the mass concrete specifications, including the current minimum
dimension, is dependent upon the data collected from the mass concrete temperature monitoring
requirements. Temperature monitoring requirements are not to be waived.

o
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SarETY FIRST

Concrete Technology Manual

In terms of engineering costs, approximately 50 cents out of every dollar budgeted by the Bridge
Department for construction engineering at the project level is spent for field and office activities
directly related to concrete and concrete products. In other words, about one-half of our field
personnel are at all times engaged in administration and inspection of concrete construction. In
view of this, the importance of a thorough and complete understanding of concrete as a structural
building material is obvious and requires no elaboration.

This manual was originally intended as a textbook for use in conjunction with the Bridge
Department’s training course in basic concrete technology. During the editing process it was
broadened in scope and content until now it includes all aspects of concrete production and
concrete construction practices, as well as materials testing and control procedures.

With the amount of concrete structures placed on the State Highway System the importance of a
thorough and complete understanding of concrete as a structural building material is obvious and
a detailed discussion of concrete can be found in the Concrete Technology Manual on the web at
either:

http://dschqg.dot.ca.gov/OSCHQDownloads/misc/CTM2013.pdf

or

http://www.dot.ca.gov/hag/esc/construction/manuals/
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SarETY FIRST

Control of Cement Content in Concrete

The Standard Specifications (SS)* require that the cement content of concrete mixtures be
verified in accordance with procedures described in California Test 518. As stated in the SS?,
“...For testing purposes, supplementary cementitious materials (SCM) are considered to be
cement. ...” Although California Test 518 is titled Method of Test for Unit Weight of Fresh
Concrete, it also gives instructions for determining the volume of concrete(s) per batch, and
determining the cement content ( CCA) in pounds per cubic yard of concrete produced.

Form DS-OS C68, Worksheet for California Test 518, Unit Weight of Fresh Concrete, was
originally developed by Materials Engineering and Testing Services (METS) and modified by
Structure Construction (SC) (Form SC-3702) to facilitate the calculations process to determine
that the cement content complies with specification requirements. (Attachments No. 1 and No. 2
are examples of completed Form SC-3702 (formerly form DS-OS C68.)

Unit Weight Testing

For concrete mixes, the goal is to obtain the required cement content in each cubic yard of
concrete. If it were practical to accurately weigh all the ingredients required to produce one cubic
yard of concrete, mix them thoroughly, and place them in an accurate cubic yard measure, then
determining the proper amount of cement would be easy. If the batch which contained the
specified amount of cement overflowed the cubic yard measure, it would actually not contain
enough cement per cubic yard. If the batch did not fill the cubic yard measure, it would actually
contain more cement than required per cubic yard. In the event that the mix contained too much
or too little cement per cubic yard, adjustments would have to be made to produce nearly an
exact cubic yard containing the specified amount of cement per cubic yard. Since it is not
practical to check the cement content by making use of a cubic yard measure, the unit-weight test
is used to provide the necessary data needed to make adjustments to the mix design and to make
corresponding adjustments to the load weight.

In effect, these two procedures are the same, except that in the unit-weight test, a small sample,
that is practical to handle, is used, and the volume produced per load is calculated by simple
proportion. The unit-weight test is limited to the determination of the unit-weight of fresh
concrete in pounds per cubic foot, but does include equations that may be used for calculating
the volume of concrete per load and the actual cement content of the concrete produced.

In reviewing the calculations, only two factors are needed to calculate the volume of the load.
The calculation for volume of load is as shown below:

12010 SS, Section 90-1.01, General.
22010 SS, Section 90-1.01D(2), Cementitious Material Content.
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W = Unit weight in pounds per cubic foot (the net weight of
concrete in the calibrated bucket times the calibration
factor)

W, = Total scale weight in pounds per load of all the ingredients
in the load of concrete.

S = VVolume of concrete produced in cubic feet per load.
Then S = W/W

By simple proportion the total weight in pounds-per-load of concrete, divided by its unit weight
in pounds-per-cubic-foot, equals the quantity in the load in cubic feet. The important thing to
remember is that you must have the actual weights of the water, cement and aggregates going
into the load.

It is important to note that the unit-weight test does not check batching accuracy. The Field
Engineer must first be assured that scales at the batch plant are accurate by the State Bureau of
Weights and Measures inspection and seal. Batching accuracy can then be checked by observing
the batching operation and by requiring the Contractor to determine the gross and tare weights on
the mixer truck. The gross minus tare weight method should only be used as a rough check of
batching accuracy, not as the value to be used in the calculations of batch volume®.

To determine the cement content of the concrete being produced, the actual weight of cement
included at the batch plant will need to be known. The weight of cement should be verified by
observation of the scale weights as the batch is being produced. The calculation for cement
content is shown below:

*CC = Cement content in pounds per cubic yard.

W, = Number of pounds of cement in the load (verified by observation or
recording equipment record).

S = Volume of concrete produced per load in cubic feet (determined from unit
weight as described above).

Then by proportion: CC/27 = W,/S or CC+ 27W,/S

*Note: CC = the actual weight of all cementitious materials. |
The cement content in pounds per cubic yard is to 27 cubic feet per cubic yard, as the number of
pounds in the load is to the number of cubic feet in the load. The number of pounds of

cementitious material in the load, must be the actual amount of cement, as determined by plant
scales. Weighing is the only way to know exactly how much cement is in the load.

#2010 Standard Specifications (SS) Section 90-1.02F(3)
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When the unit-weight test is to be performed, the actual batching of the load to be checked
should be observed and scale weights recorded for use in determination of load volume. The
mixer drum should also be checked prior to batching to be sure that a significant quantity of
water is not left in the drum and unaccounted for in batch weights. If you have not verified by
observation or been assured by automatic recording batching equipment records that the
intended amounts of cementitious material, water and aggregate were actually batched into the
mixer, then the subject test and subsequent calculations cannot be used to determine the cement
content.
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STATE OF CALIFORNIA . DEPARTMENT OF TRANSPORATION

WORKSHEET FOR CALIFORNIA TEST 518 S
FORM SC-3702 (Formerly DS-OS C68) (REV. 09/30/14) E
[=-]
9
TEST NO. TESTBY Example #1 for BCM 100-2.0 DATE
MIX NO. POUR NO. LOAD CY 7
DELIVERY SLIP NO. PENETRATION (KELLY BALL)
F = CALIBRATION FACTOR FOR MEASURE* 2.006
1. GROSS WT. OF MEASURE, CONCRETE AND COVERPLATE. 98.08 |Ib
2. WT. OF MEASURE AND COVER PLATE 24.25 |b
3. NET WT. OF CONCRETE SAMPLE (line 1 minus line 2) 73.83 |1b
W = UNIT WT. OF CONCRETE SAMPLE (line 3 times F) 148.10 |b/ft3
W, =TOTAL WT. OF CEMENTITIOUS MATERIAL PER LOAD, AS BATCHED. 4725 |b
W11, = TOTAL WT. OF FINE AGGREGATE #1 PER LOAD, INCL MOISTURE, AS BATCHED. 8673 |b
W;, = TOTAL WT. OF FINE AGG. #2 PER LOAD, INCL MOISTURE, AS BAT CHED. Ib
We; =TOTAL WT. OF COARSE AGG. #1 PER LOAD, INCL MOISTURE. AS BATCHED. 12250 |b
W, = TOTAL WT. OF COARSE AGG. #2 PER LOAD, INCL MOISTURE, AS BATCHED. Ib
W wi1=TOTAL WT. OFWATER PER LOAD AS ADDED AT PLANT. (8.33 LBS PER GAL) 2044 |b
Wy, = TOTAL WT. OFWATER PER LOAD AS ADDED AT JOB SITE. (8.33 LBS PER GAL) Ib
S= VOLUME OF CONCRETE PER LOAD IN CUBIC FT.
w
27992/148.1=
= W, + Wi+ Wiz +Wci1 + Wez + Wwi + Wwez = 189.00 ft
W
CY = VOLUME OF CONCRETE PER LOAD IN CUBIC YARD = S/27 = 7.00 yd
CC** = CEMENTITIOUS MATERIAL CONTENT IN LB PER CUBIC YARD OF CONCRETE
PRODUCED =Wa/cy = 675.00 Lb/Yd
HLE CATEGORY 37
NOTES:

* Refer to California Test 18, Step D, Calibration of Measure, for calculating the Calibration F actor.

**CC = the actual weight of all cementitious material (cement and
supplementary cementitious material).
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STATE OF CALIFORNIA . DEPARTMENT OF TRANSPORATION

WORKSHEET FOR CALIFORNIA TEST 518 S
FORM SC-3702 (Formerly DS-OS C68) (REV. 09/30/14) =

S
TEST NO. TESTBY Example #2 for BCM 100-2.0 DATE
MIX NO. POUR NO. LOAD CY 7
DELIVERY SLIP NO. PENETRATION (KELLY BALL)
F = CALIBRATION FACTOR FOR MEASURE* 2.006
1. GROSS WT. OF MEASURE, CONCRETE AND COVERPLATE. 95.54 |b
2. WT. OF MEASURE AND COVER PLATE 24.25 |b
3. NET WT. OF CONCRETE SAMPLE (line 1 minus line 2) 71.29 |b
W = UNIT WT. OF CONCRETE SAMPLE (line 3 times F) T&OIb/fP
W, = TOTAL WT. OF CEMENTITIOUS MATERIAL PER LOAD, AS BAT CHED. 5593 |b
W, = TOTAL WT. OF FINE AGGREGATE #1 PER LOAD, INCL MOISTURE, AS BAT CHED. 9394 |b
W1, = TOTAL WT. OF FINE AGG. #2 PER LOAD, INCL MOISTURE, AS BAT CHED. Ib
We; =TOTAL WT. OF COARSE AGG. #1 PER LOAD, INCL MOISTURE. AS BAT CHED. 10024 |b
W, = TOTAL WT. OF COARSE AGG. #2 PER LOAD, INCL MOISTURE, AS BATCHED. Ib
W 1= TOTAL WT. OF WATER PER LOAD AS ADDED AT PLANT. (8.33 LBS PER GAL) 2015.3 |b
Ww 2 = TOTAL WT. OF WATER PER LOAD AS ADDED AT JOB SITE. (8.33 LBS PER GAL) Ib

S= VOLUME OF CONCRETE PER LOAD IN CUBIC FT.
W

= W, + Wii+ Wiz + Wer + Wez + Wwir + Wwe2 =
W

CY = VOLUME OF CONCRETE PER LOAD IN CUBIC YARD = S/27 =
CC** = CEMENTITIOUS MATERIAL CONTENT IN LB PER CUBIC YARD OF CONCRETE
PRODUCED = Wa /cy =

27026.3/143=
188.98 ft

7.00 yd

799.06 Lb/Yd

HLE CATEGORY 37

NOTES:

* Refer to California Test 18, Step D, Calibration of Measure, for calculating the Calibration F actor.

**CC = the actual weight of all cementitious material (cement and
supplementary cementitious material).
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SAFETY FIRST

Removing the Requirements of CA Test 515 from Structural
Concrete

California Test 515, Method of Test for Relative Mortar Strength of Portland Cement Concrete
Sand, (CT 515) is for the purpose of determining the compressive strength developed by mortar
using a given concrete sand, in relation to that developed by mortar using Ottawa sand, and
indirectly measures the concrete-making properties of the sand being tested.

At the time this test was developed, the Department was responsible for producing a basic mix
design and specifying the cement content. To concrete mix designers, the results of CT 515
provided assurance that the sand proposed for use would not result in an excessive amount of
water to obtain the required workability. Currently, Portland cement concrete (PCC) is specified
by either strength or by cementitious material content and requires the Contractor to propose mix
designs and supply cementitious materials to meet those requirements.

Per CT 515, test samples are prepared with a fixed amount of cement and sand, while water is
added until a required flow is achieved. This produces different water/cement ratios which
affects compressive strength. When manufactured sands are tested, their angularity and surface
profiles require additional water to achieve the required flow, lowering the mortar compressive
strength results. This can lead to rejection of otherwise suitable sand for PCC.

The concrete industry and specifications have evolved so that PCC produced today is more than
a mixture of aggregate, water, and cement. It is more commonly a mixture of aggregate, water,
admixtures (i.e. water reducers, plasticizers, etc.), cementitious, and supplementary cementitious
materials that are designed for a given strength and workability.

Provided that fine aggregates meet soundness, durability, sand equivalent, and organic impurity
tests, and concrete mix designs meet the other specified requirements, the Department is
confident that the requirements of CT 515 can be removed from the Specifications. Engineering
needs will still be met, and removal of this requirement can produce additional benefits of
utilizing the existing aggregate supply.

When compared to natural sands, manufactured sands are generally characterized as having
sharp, angular shaped particles. These properties may result in higher water demand, and
concretes that are generally hard to pump or finish. Increased angularity of the fine aggregate in
a concrete mix may produce concrete that requires extra effort to place, consolidate and finish.
These potential issues can be managed with proper proportioning (mix design) of concrete which
may include the use of chemical admixtures such as water reducers and superplastizers.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il



Contracts Using the 2006 Standard Specifications

For contracts using the 2006 Standard Specifications (SS), the specifications® requires fine
aggregates used in concrete to meet quality requirements and one of those is mortar strengths
relative to Ottawa sand (CT 515).

Concrete for structures that was not specified by compressive strength was to contain a minimum
amount of cementitious material based upon the element of the structure. The specifications®
states that if the specified 28-day compressive strength is greater than 3,600 pounds per square
inch, the concrete shall be designated by compressive strength and 42 days will be allowed to
obtain the specified strength.

The Construction Manual® requires that the frequency of sampling for compressive strength of
concrete for bridges and major structures be 1 set of cylinders for every 300 yd® or as required
for acceptance. Minimum 1 set per job and class (mix design) of concrete for each day’s
production of critical structural elements.

Contracts Using the 2010 Standard Specifications

For contracts using the 2010 Standard Specifications, the specifications* no longer requires that
fine aggregates used in concrete meet the mortar strengths relative to Ottawa sand (CT 515).

The minimum required compressive strength for all concrete elements in structures is specified®
as follows:

Except for minor structures, the minimum required compressive strength for concrete in
structures or portions of structures shall be the strength specified, or 3,600 pounds per
square inch at 28 days, whichever is greater.

If the specified 28-day compressive strength is 3,600 pounds per square inch or greater,
the concrete is designated by compressive strength. For concrete with a 28-day
compressive strength greater than 3,600 pounds per square inch, 42 days are allowed to
attain the strength described.

The specifications® requires that if the concrete has a described 28-day compressive strength
greater than 3,600 pounds per square inch, or if prequalification is specified, prequalification of
materials, mix proportions, mixing equipment, and procedures proposed for use will be required
prior to placement of the concrete.

12006 SS, Section 90-2.02B, Fine Aggregates.

22006 SS, Section 90-1.01, Description.

® Http://www.dot.ca.gov/hg/construc/constmanual/
42010 SS, Section 90-1.02C(3), Fine Aggregate.
®2010 SS, Section 90-1.01D(5), Compressive Strength.
®2010 SS, Section 90-1.01D(5)(b), Prequalification.
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Projects advertised after December 1, 2010 includes the 2010 Standard Specifications. Division
of Construction, Construction Manual Procedure Directive (CPD) 10-14, Relative Mortar
Strength of Fine Aggregate, provides procedures to allow this change by Contract Change Order
if requested by the Contractor.

All Structure Construction personnel should continue to ensure that quality assurance testing for
structural concrete is kept current with the requirements of the Construction Manual, i.e.
compressive strength tests for every 300 yd® or as required for acceptance and that job sampled
compressive strength tests are taken on the earliest use of a concrete mix.
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SarETY FIRST

Concrete Mix Design Database

The Materials Engineering and Testing Services (METS), Office of Structure Materials has
developed a Concrete Mix Design Check Program that stores mix designs in a database. The
Concrete Mix Design Check Program verifies that the materials in the concrete mix design meet
contract specifications®. As the database is populated, the Structure Construction (SC) Structure
Representatives may save time when a concrete mix design submittal duplicates a previously
checked concrete mix design. This database will enhance the Department’s ability to analyze the
effect of using a specific material, e.g., aggregate from a specific source or a manufacturer’s
blended cement as well as identify common components of mix designs when material research
is occurring.

A volume based concrete mix design check program is available for use on the Structure
Construction (SC) Intranet?. At this time the Concrete Mix Design Check Program verifies the
concrete mix design meets the contract specifications, but does not perform volume based
calculations. The program is being modified to perform volume based calculations, until then, it
is necessary to perform use both programs.

When checking concrete mix designs, SC Structure Representatives are to use the Concrete Mix
Design Check Program. Prior to starting the program, it is helpful to fill out the Concrete Mix
Design Submittal Checklist, Form SC-4303, as shown in Attachment No. 1. Then proceed as
follows:

=

Open the following link: http://onramp.dot.ca.gov/hg/esc/mets/structure_materials/

2. Start the Concrete Mix Design Check Program by inputting the Contract Number
(District EA, xxxxxxx4 or Project 1D, 10 digits EFIS No.) for your project in the Projects
field and click Go. If the EA is not recognized, contact the local Structure Materials
Representative for assistance.

Click on the Concrete Mix Designs tab.

Check the list of approved mix designs for that specific project to see if your mix design
has already been approved or not.

> w

5. To check a new Mix Design:

6. Enter j2guest in the User ID field and enter “guest” in the password field.

7. Click on the Concrete Mix Designs tab.

8. Click on the Add a new concrete mix design for this project bar.

9. Begin by entering data into fields on each tab and save data before moving to the

next tab. Tab subject headings are listed below:

- SSPs - Cement - Aggregates - Admixtures
- Cast in Place -SCM - Gradation - Water

12010 Standard Specifications, Section 90, Concrete.
2 http://onramp.dot.ca.gov/hg/oscnet/downloads/forms.htm

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il



http://onramp.dot.ca.gov/hq/esc/mets/structure_materials/
http://onramp.dot.ca.gov/hq/oscnet/downloads/forms.htm

10. Remember to click Save before opening a new information tab.

11. The related equation check results are available by clicking on the last tab, Results. A
final report is available by clicking on the View Report link at the top of the results
page. Both documents can then be printed for the project records.

If issues should arise during the use of the concrete mix design program, contact your Structural
Materials Representative (SMR).?

? http://www.dot.ca.gov/hg/esc/T ranslab/OSM/documents/smdocuments/Structural MaterialsRepresentatives.pdf
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STATE OF CALFDEMG . DEFARTMONT OF TRA NSFTORATIO N

CONCRETE MIX DESIGHN SUBMITTAL CHECKLIST
[P ST -4 350 (RO, B0 18
The mix desizn check propram reguires detailed material infarmation that could be
owerlosked when the submittal is prepared. The review process can be shomensd by mvine the
following checklist to the Confracter at the preconstruction mesting and using the checklist as
an initial check when a mix desizn submittal is received
A) CONCEETE USAGE
() ¥es (o Is the concate designated by compressve srangth?
Orves Oo If tha concrets is for approach slab or bridgs deck, iz shrinkags data availsble?
I::Yn: (Mo Iz certified teat data or izl batch test romlt data availabla?
(R Dlogs tha data includa:

[ Dwt of mixing

[] ™oeingeguipmsatand procedumes weed,

The siza, weight, fype 2nd soerce of all ingredients wsed.

H Panctation or shupsp, if applicable,

[] The air comtunt,

[] Theage 2ttesting and srength of all terted cylindars.

B) CEMENT

() Yes (Mo Co Authorized Material List?

) Yes (O No Conforms to ASTM C-1507

) Yes ONo I Type IL IIL or V Portland Cement does it contain more than §0%: by
mass of alkali materials?

) Yes ONo Autnclave Expansion = 5057

) ves ONo If Type I Partland Cement does Tricalcium Silicate Content excesd 65%:7

C) BLENDED CEMENT

) Yes Ol Blended Cement used” (If Mo, skip to IV}

OYes (O No Blendad Cement Materials oo Authorized Material List?

D) SUPFLEMENTARY CEMENTITIOUS MATERIALS (SCAs)

(3 Yes (Mo Al SCMs on Authorized Matenal Lizt?

D-1) FLYASH

(O Yes{ONo s Fiyash Used? (If Mo, skip to D-2)

O YesONo  Meets AASHTO M205, Class F?

OvVesONo  Alkali ital (expressed as equivalent Na,0+0.658 Ea,) inchuded?
e ONo Ca( content included?

D-1) ULTEA FINE FLYASH

O YesONo Iz Ultra Fine Flyash used? (T Mo, skip to D-3)

O Yes ONo Meets AASHTO M205, Class F?

OvesONo  Sulfur Trioxide (50;) content included?

O YesONo Loss on ipmitson %5 inchuded?

Fomn SC-4.303, Concrete Mix Design Submittal Checklist Fage 1ol 3
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D-2) ULTRA FINE FLYASH

O Yes ONO
O Yes ONO
O Yes OT\IO
@) YesONo

Alkali total (expressed as equivalent Na;O+0.658 Ka;) included?
Particle size distribution included?

Strength Activity Index included?

Expansion at 16 days via ASTM C1567 included?

D-3) RAW OR CALCINED NATURAL POZZOLAN

O YesONo
O YesONo
O Yes ONo
O YesONo

Is Raw or Calcined Natural Pozzolan used? (If No, skip to D-4)
Meets AASHTO M295, Class N?

Alkali total (expressed as equivalent Na;O+(0.638 Ka,) included?
CaO content included?

D-4) METAKAOLIN

O YesONo
O YesONo
O YesONo
O YesONo
O YesONo
O Yes OT‘IO
O YesONo
O YesONo
O YCRONO

Is Metakaolin used? (If No, skip to D-5)
Meets AASHTO M295, Class N?

Silicon dioxide (8i0),) and Aluminum Oxide (Al,O;) content included?
Calcium Oxide (CaO) content included?

Sulfur trioxide (S0O3) content included?

Loss on ignition included?

Alkali total (expressed as equivalent Na,O+0.658 Ka,) included?
Particle size distribution included?

Strength Activity Index included?

D-5) GROUND GRANULATED BLAST FURNACE SLAG (GGBFS)

O Yes ONO
OYesONo

Is Ground Granulated Blast Furnace Slag Used? (If No, skip to D-6)
AASHTO M302 Grade 100 or 1207

D-6) SILICA FUME

O YesQONo
O Yes O?\Io
O YesONo

Is Silica Fume used?
Meets AASHTO M307?

Reduction in mortar expansion included?

E) AGGREGATE

O YesONo
O YesONo
O Yes ONo

Are the coarse and fine aggregates on the innocuous aggregates list?
Are proposed gradation(s) included?

Aggregates on Innocuous Aggregates List?
(If Yes, reduced “X” allowed mn the 2010 Standard Specifications, Section
90-1.02B(3), Supplementary Cementitious Materials)

E-1) COARSE AGGREGATE

O Yes ONO
O YesONo
O YesONo

Loss via CT 214 included?
Loss in Los Angeles Rattler included (CT 211)?
Cleanness Value included (CT 227)?

Page 2 of 3
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E-2) FINE AGGREGATE

O YesQONo Loss via CT 214 included (*waived if durability index of fine aggregate is
60 or greater)?

O YesONo Durability Index via CT 229 included (*only necessary if CT 214 does not
meet qualifications)?

O YesONo Organic Impurities Results Included (CT 213)?

O YesONo Sand Equivalent Included (CT 217)?

F) CHEMICAL ADMIXTURES

O YesONo Chemical Admixture(s) Used (If No, skip to G)

O YesONo On Authorized Material List?

O YesONo Dosage verified per plans or manufacturer’s recommendations?
G) AIR ENTRAINING ADMIXTURE

O YesONo Air-Entraining Admixture(s) Specified or Used?

O YesONo On Authorized Material List?

@ Yes @No Dosage verified per plans or manufacturer’s recommendations?
Page 3 of 3
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Concrete Placement During Hot Weather
(Criteria for weather-related non-working days)

If concrete placement is the controlling item of work, if all of the following applicable practices
are employed, and the Contractor cannot produce concrete which complies with the specified
temperature; the placement of concrete must not be commenced and a non-working day
allowed* & 2

1. Chipped or crushed ice is used in place of all mixing water, provided that a commercial
supply of ice is available within 80 kilometers (50 miles), measured along the highway,
of the project. If a commercial supply of ice is not available within 80 kilometers of the
project, the coolest available water is utilized for mixing, i.e., well water instead of above
ground stored water.
Coarse aggregate stockpiles are kept continuously wet to maximize evaporative cooling.
3. Concrete pours are scheduled so that placement of the concrete is completed prior to
12:00 noon.

no

1 2010 Standard Specifications, Section 8-1.05, Time.

22010 Standard Specifications, Section 1-1.07B.2.2.1, Glossary — working day.
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Minimizing Early Age Concrete Bridge Deck Cracks

One of the primary factors affecting concrete durability is concrete shrinkage and the resultant
cracking that serves as a pathway for corrosive materials like de-icing salts. The Standard
Specifications (SS) place limits on shrinkage by requiring that the contractor-proposed concrete
mix designs for bridge decks and approach slabs include AASHTO" T160, 28-day shrinkage test
results as part of the mix design. Overall shrinkage in the forms of autogenous and drying
shrinkage is collectively limited by specifications to 0.045 percent for bridge decks and 0.05
percent for approach slabs?. The review process does not end with the mix design check. The
Structure Representative must verify that concrete delivered to the project is consistent with the
approved mix, as variations in aggregate gradation, cleanliness value, sand equivalence,
cementious material content, and water-cement ratio can significantly increase the amount of
shrinkage that will occur after the concrete has hardened.

Cracking that occurs before concrete has set is referred to as plastic cracking. Concrete finishing
and curing operations can directly affect the development of plastic cracks; this type of cracking
occurs on concrete surfaces as the top layer dries and shrinks quicker than the moist inner
concrete. Initially, bleed water rises within fresh concrete until it reaches the surface and
evaporates, but as the internal water supply is depleted, the bleed water flow diminishes. Surface
drying starts when the evaporation rate exceeds the bleed rate. Usually associated with warm
weather concreting, plastic cracking can occur whenever the shrinkage strain exceeds the surface
strength. Unless additional moisture is provided to the surface, plastic cracks can appear. Plastic
cracks are shallow, usually less than 2 inches deep, irregular in pattern, and spaced about 1 to 3
feet apart. In any 500 sq ft portion of a new deck surface, if there are more than 50 feet of cracks
having a width at any point of over 0.02 inch, a Contractor repair action is required per the
Standard Specifications®. The standard repair for excessive cracking is methacrylate treatment.
An example of plastic cracks on the bridge deck surface is shown in the Figure No. 1.

L AASHTO is the American Association of State Highway and Transportation Officials.
2 8S 2010, Section 90-1.02A General.
¥$S 2010, Section 51-1.01D(4)(d) Crack Intensity.
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Figure No. 1: Example of Plastic Cracks on the Bridge Deck Surface

Chapter 5, Figure 5-22, of the SC Concrete Technology Manual, is an Evaporation Rate
Nomograph”, which relates the following environmental factors to determine the evaporation

rate:

el N =

Air temperature.”
Relative humidity.
Concrete temperature.
Wind velocity.

When the nomograph originated approximately 50 years ago, bleed water typically replaced
surface water until evaporation rates increased to about 0.2 pounds per square foot per hour
where surface drying began to occur. The seven precautions listed below were developed to
counteract plastic cracking and should be contemplated by the Contractor as part of the concrete
placement plan.

1.
2.

3.
4.
5

6.

7.

Ensure aggregate stockpiles are maintained in the saturated surface dry condition.
Ensure surfaces coming into contact with fresh concrete, like forms and subgrade, are
thoroughly moistened prior to placement.

Erect temporary windbreaks to reduce wind velocity over the concrete surface.

Erect temporary sunshades to reduce concrete surface temperatures.

Cool the mixing water and aggregates in extreme conditions to keep the fresh concrete
temperature low.

Reduce time between placing and start of curing, by eliminating delays during
construction.

Use water fogging sprays to maintain high humidity and surface moisture.

Because of advancements in concrete technology, the threshold for precautionary measures can
occur at a much lower evaporation rate. For example, if a high range water reducing admixture is

* American Concrete Institute (ACI) 308, Standard Practice for Curing Concrete
> http://dschq.dot.ca.gov/OSCHQDownloads/misc/CTM2013.pdf
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used, the water/cement ratio will be reduced and the final set time could be extended; the result is
that the amount of water that can bleed to the surface will be reduced, the time when fresh
concrete is exposed to plastic cracking is extended, and the risk of plastic cracking is increased.
Another example is the situation where an ultrafine supplementary cementitious material (SCM)
like silica fume is included in the concrete mix. Ultrafine SCMs block the capillaries that bleed
water would normally follow to reach the surface, so the amount of bleed water that reaches the
surface is reduced and the risk of plastic cracking is increased.

The Standard Specifications® require two curing methods for bridge decks, the water cure and the
curing compound method. The water cure specifications require the application of water as a fine
mist to maintain bridge deck surface moisture until curing medium is applied. If the curing
medium is not being applied, water misting must be used until concrete has set, then the deck
must be continuously sprinkled until the end of cure.

For the best results, mist should be finely atomized water which gradually falls to the bridge
deck. A good indication that the water spray is appropriately atomized is that the particles
descend at approximately 1 foot per second. Misting should be sprayed from an upwind position
over the bridge deck, not onto the deck, raising the humidity in the air above the deck. As the
spray falls to the bridge deck, the objective is to maintain a surface sheen but avoid runoff, which
would erode the surface.

Curing compound is applied to bridge deck concrete after finishing the surface, immediately
before the moisture sheen disappears from the concrete surface but before drying shrinkage or
craze cracks start to appear.” Curing compound is applied at a nominal rate of 150 square feet per
gallon, such that there is uniform coverage without any thin areas or surface runs, by a power-
operated spraying device. The curing compound is applied to facilitate concrete strength gain
during the cure process; it does not preclude the possibility of plastic cracking, as shown in
Figure No. 2.

If there is a delay in the placement of curing compound that may lead to surface dryness and
cracking, surface fogging is required to keep the surface moist®. After applying curing
compound, per the water method, the surface must be misted until covered with curing medium®.

€2010 SS, Section 51-1.03H or 2006 SS, Section 90-7 Curing Concrete Structures
72010 SS, Section 90-1.03B(3) or 2006 SS, Section 90-7.01B Curing Compound Method
82010 SS, Section 90-1.03B(2) or 2006 SS, Section 90-7.01A Water Method

°2010 SS, Section 90-1.03B(2) or 2006 SS, Section 90-7.01A Water Method
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Figure No. 2: Example of Plastic Cracking Occurring After Curing Compound Application.
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Electronic Computer Programs

General

Electronic computer programs have been developed to facilitate the design and layout of bridge
structures. Some of these programs are applicable to field construction problems.

Attached is a list of computer programs (Attachment #1) which are in general use by the Office of
Structure Construction. The list includes the Bridge Computer Manual index number, the date that
the computer program was issued, and the title of the computer program. All of the listed computer
programs are included in the Bridge Computer Manual which contains a complete description of the
program and instructions for its use.

On the attached list, those computer programs which have most frequent application to field work
are identified by an asterisk (*).

Field construction personnel who want to use any of the listed computer programs may obtain a
description of the program and instructions for its use by submitting a written request to the Office
of Structure Construction, Attention: Lloyd Johnson.

EDP By Wire Transmission

All routine highway and bridge engineering computer services available by mail to and from
Sacramento are also available by wire transmission from and to each District Office. Structure
Construction personnel whose locations permit ready access to a District Office are invited to take
advantage of this service.

Check with the District Data Processing Coordinator to make sure that he/she is familiar with the
Job Control Language (JCL) and that a method exists to enter the program in the system. If not,
mail the filled in computer input forms to the Office of Structure Construction in Sacramento,
Attention: Lloyd Johnson

Computer Service

Any questions concerning computer service should be referred to the Office of Structures Design,
Bridge Computer Services Section in Sacramento, phone ATSS 454-9235 or (916) 323-9235.

Field personnel should check to see if a computer program on hand is the current edition before
using it.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 110-1.0
04/27/87
PAGE 1 0F 3



Filled in computer input forms for bridge programs to be processed in Sacramento should be sent to:

Office of Structure Construction
Attn: Lloyd Johnson

P. O. Box 942874

Sacramento, CA 94274-0001

Lloyd will assign District, Group, Batch, and Problem Number, and will arrange for the programs'
run and its return to field personnel.
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Index
Number

*2-1
*2-2
2-2.1
*2-3
*2-4
*3-1
3-1.5
3-3
3-3.1
3-4
4-1
4-2
5-1
5-2
6-1
6-2
7-1
7-2
7-3
*9-1
*9-2
*9-3

ELECTRONIC COMPUTER PROGRAMS IN GENERAL USE

Date

6-79
1-72
1-72
4-85
3-72
2-75
11-73
1-72
1-72
3-72
2-73
3-72
6-81
8-72
11-80
8-72
12-72
3-72
2-73
1-72
5-80
1-72

BRIDGE COMPUTER MANUAL

Program

Traverse and Horizontal Alignment
Vertical Alignment

Vertical Alignment Plot

Layout Plot

Bridge Deck Geometrics (See Note 1)
Frame System (See Note 2)

Frame System Update

Bent Analysis

Sent Analysis Supplement #1

Tunnel Arch Analysis

Section Properties by Coordinates
Girder Deflections

Column Design by Ultimate Strength
General Column Analysis

Prestressed Girder Analysis
Continuous Prestressed Girder Analysis
Composite Girder Design

Composite Girder Analysis
Composite Girder X-Section, Analysis
Six-Factor Computations
Superstructure Concrete Quantities
Reinforcing Steel

Note 1 -This program may be used to obtain 4-scale contour plots. Refer to Bridge Construction
Memo 2-4.0 for additional information.

Note 2 -This program may be used to determine falsework girder deflections and reactions.

*Computer program which has most frequent application to field work.
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ELECTRONI C_COMPUTER PROGRAMS | N GENERAL USE

| ndex
Nunmber Dat e
* 2-1 6-79
* 2-2 1-72
2-2.1 [-72
*-2-3 4- 85
* 2-4 3-72
* 3-1 2-75
3=-1.5 11 -73
3-3 1-72
3-3.1 [-72
3-4 3-72
4-1 2-73
4-2 3-72
5-1 6- 81
5-2 8-72
6-1 11 - 80
6-2 8-72
7-1 12-72
7-2 3-72
7-3 2-73
* 91 1-72
9-2 5-80
* 93 1-72

BRI DGE COMPUTER MANUAL

Program

Traverse and Horizontal Alignment |
Vertical Alignment
Vertical Alignment Plot

Layout Pl ot _ |
Bridge Deck Ceonetrics (See Note 13
Frame System (See Note 2

Frame System Update

Bent Anal ysis

Sent Anal ysis Suppl enent #1

Tunnel Arch Analysis _

Section Properties by Coordinates
Grder Deflections

Col utm Design by Utimte Strength |
General Columm Analysis

Prestressed G rder Analysis _
Continuous Prestressed Grder Analysis
Conposite G rder Design

Composite Grder Analysis _
Conposite G rder X-Section, Analysis

Si x-factor Conputations o
Superstructure Concrete quantities

Rei nforcing Steel

Note 1 - This program may be used to obtain 4-scale contour

plots,

efer to Bridge Construction Meno 2-4.0

for additional information.

Note 2 - This program may be used to determ ne fal sework
girder deflections and reactions.

*Conput er program whi ch has nost frequent application to field

WOr K.
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Required Use of Computer Security Cables

It is Office of Structure Construction policy that the CPU, monitor, and printer be anchored with a
plate and cable system to the desk or table. Any less of a procedure places the computer system at
risk.

The recipient of the computer system will be held accountable for protecting the computer
equipment assigned to them and this requires (as a minimum) the anchoring of the computer
system components to the desk or table top as described above. It is prudent that this anchoring be
completed the same day the computer is received or is moved into a new office.

Please verify that OSC computers in your office have been properly secured in conformance with
this memo. If security parts are missing, (moving, replaced components etc.) please contact one of
the persons listed below for replacement parts.

The security cable system consists of four adhesive plates, a 6 foot cable, special washer and a
padlock. An adhesive anchor plate must be installed on each computer component (CPU, monitor,
printer) and the back or bottom of the desk. The computer system should be so arranged that a
single cable connects all four plates together.

Replacement parts may be obtained by contacting either the OSC system specialist at

(916) 227-8401 or the OSC computer operations engineer at (916) 227-8980. Please provide your
name, the Caltrans No. (gold CT No. tag) of the CPU and what parts are missing. Order only for
your current needs.
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Computer Hardware Upgrade Policy

Computer hardware upgrades are not permitted, with minor exceptions, to OSC issued computers.
Authorized upgrades must have written approval in advance of the work being performed from the

OSC Computer Operations Engineer, (916) 227-8980.
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Unauthorized Modifications to OSC Field Computers

Routine system checks have uncovered that a number of unauthorized modifications are being
made to individual PCs assigned to OSC field offices. These have included hardware
modifications, reconfigured system commands or files, over-written set up files that make the
system inoperative and assorted tinkering that make the supplied system nearly unrecognizable. In
some cases, new personnel have assumed excessive freedom and customized the PCs.

Also discovered have been illegal installation of non-licensed software on the OSC system, and
illegal transfer of OSC system software to other PCs in the field office.

These unauthorized/illegal modifications have compromised our system’s ability to do the work it
was designed to do. The benefits of standardization to multi-users are lost, and computer support is
made difficult. Other PCs have required complete reformatting of the hard drive and re-installing
the entire software system.

OSC policy for PC use is as follows:

e Use the system as supplied.

e Properly install the updates issued to correct errors and modify programs.

e Do not modify the system configuration.

e Do not install illegal software, or software from other computer systems.

e Do not install copyright software from the OSC system to outside systems.

e Request help and assistance for special situations directly from the System Specialist at
(916) 227-8401.

Department policy on illegal use of software is per attached memo dated May 12, 1989 and signed
by Deputy Director Carolyn Peirce Ewing.

Individuals who cannot or will not follow policy and basic common sense will have their OSC PC
system reassigned to someone else and face potential disciplinary action.

Attachment
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To:

From:

Subject:

State of California California State Transportation Agency
DEPARTMENT OF TRANSPORTATION

M emoran d um Flex your power!

Be energy efficient!

ALL EMPLOYEES Date:  May 12, 1989

File: (leave blank if not
used)

DEPARTMENT OF TRANSPORTATION
DIRECTOR’S OFFICE

ILLEGAL USE OF MICROCOMPUTER SOFTWARE

Software sold for use on microcomputers is copyright-protected in most cases. When it is
purchased by a Caltrans employee using Caltrans funds, we honor that protection by not making
copies of the product. Software providers are aggressively filing lawsuits against those who
duplicate protected software.

In a recent court case filed against the California State Colleges and Universities System, a
software company claimed that their copyright protected software was being copied on State
microcomputers without separate purchase and license. The State contended that a State agency
cannot be prosecuted using Federal Law as the basis of the suit, and the State won the case. On
appeal, higher courts found again for the State's position. What this means is that the software
vendor is now pursuing the individual professors and their managers for personal liability.

The California State Administrative Manual cites the following:

"In the conduct of their operations and in the accomplishment of the policies stated
above, State agencies and their employees shall employ information technology in a legal
and ethical manner consistent with government statutes, rules and regulations.
Information technology shall not be used for purposes that are unrelated to the agency's
mission or that violate State or Federal law. Contract provisions, including software
licensing agreements, shall be strictly followed."

(S.A.M. Section 4820 - ETHICS)

"Management responsibility for the use of each personal computer, as well as for the
security of data, hardware and software, resides with the individual managers who are
otherwise responsible for the personnel who regularly use the computer.”

(S.A.M. Section 4990.1 - Management Responsibility)

"Software license agreements must be strictly adhered to. Proprietary software cannot be
duplicated, modified or used on more than one machine, except as expressly provided for
in the manufacturer's license agreement.”

(S,A.M. Section 4990.1 - Software License Agreements)
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CHIEF DEPUTY DIRECTOR, et al.
Month Day, Year
Page 3 of 3

Caltrans has added the phrase "...or other modified agreements negotiated with the
software manufacturer. "... to this last policy.

The above information was provided to Caltrans Executive Management in a February 17, 1989
letter from Marlin Beckwith, Investigations pursued by some of those managers indicated that in
some instances software may have been copied.

All managers, supervisors and employees should investigate their own work environment for
potential copyright abuses and assure complete compliance with State regulations. After July 15,
1989, violations of microcomputer software copyrights or State regulations will result in
disciplinary action being taken by the Department.

Y .
Carolyn Peirce Ewing
Deputy Director
Administration and Transportation
Programs
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Longitudinal Deck Construction Joints

Expanded Metal Lath Forms

Expanded metal lath may be used to form longitudinal deck construction joints provided the joint
is constructed in compliance with the following requirements.

1. A continuous wood strip, the height of the bottom steel clearance, shall be securely
fastened to the deck form.

2. Another continuous wood strip, the height of the top steel clearance, shall be fastened
securely on top of the top steel. This strip shall be set to grade and held firmly in place by
means independent of the reinforcing steel.

3. The expanded metal lath shall be securely fastened between these wood strips.

4. Concrete along the face of the metal lath form must be cured by the water method.

5. Before the second pour is made, wood strips must be removed and any fractured concrete
removed. Metal lath that is firmly embedded in concrete may remain in place provided it

has the same clearance from the concrete surface as the specified steel clearance. Any
loose mesh must be removed.
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Testing Bridge Deck Surfaces for Compliance with the Straight
Edge or Profilograph Requirements

General Information

All deck surfaces must be tested to be assured of compliance with the Bridge Deck Finishing
Specifications. Note that the Specifications have the following requirements:

1. Concrete decks or concrete approach slabs, which are to be covered with one inch or
more of another material, will be tested both longitudinally and transversely with a 12-
foot long straightedge.

2. The completed roadway surfaces of structures, approach slabs, and the adjacent 50 feet of
approach pavement will be tested with a bridge profilograph in the longitudinal direction,
and with a 120-foot straightedge in the transverse direction.

Note that if a concrete deck were specified to have a two inch AC overlay, it would be necessary
to test the concrete deck both longitudinally and transversely with a 120-foot straightedge prior
to placing the AC overlay; and then after placing the overlay, the AC surface should be tested
longitudinally with a bridge profilograph and transversely with a 120 -foot straightedge.

Straightedging Deck Surfaces

When the Specifications require the use of a straightedge to check deck surfaces, the decks must
be systematically checked with a 120-foot straightedge over the entire area. This should be done
as soon as the concrete can be walked upon without damaging the deck surface, and should be
completed prior to the time that the deck surface is covered with rugs, mats, or other material
that would interfere with the straightedging operations. Any places which do not meet
specifications should be marked with red spray paint.

It is the Contractor's responsibility to straightedge the deck while the concrete is wet. Structure
Construction personnel should not straightedge wet concrete except under unusual
circumstances.

Profilograph Testing of Deck Surfaces

When the Specifications require the use of the Bridge Profilograph to check deck surfaces, the
deck will be tested with the profilograph in accordance with the Test Method No. Calif. 547.
High points in excess of 0.25 inch should be marked with red spray paint. It shall be the
Contractor's responsibility to schedule the profilograph testing operations. The Contractor shall
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request testing at least 7 days prior to need, and shall ensure that the entire area to be tested has
been cleared and cleaned of all obstructions.

Because the Districts currently have the expertise in maintaining highway profilographs, they
will also have the responsibility for storing and maintaining the bridge profilographs. Therefore,
when bridge profilographs are needed, they should be obtained from the District Construction or
Materials Department. The method of handling the profilographs varies somewhat in the various
Districts. It will therefore be necessary for the Structure Representative to become familiar with
the procedures, and persons to contact, in the District in which he is working. When not actually
in use on a project, the profilograph should be returned to the proper District authority.

Letter to Contractor

As soon as possible after testing the deck with the profilograph and/or the straightedge, a letter
should be written to the Contractor advising him that the deck has been checked for compliance
with the profilograph requirements and/or the straightedge requirements. The letter should
describe the specific locations that fail to meet the straightedge specifications, or describe any
deficiencies in meeting the profilograph specification. The letter should state that the specific
deficiencies must be corrected before the contract can be accepted. After the deficiencies have
been corrected, or if the entire deck initially complies with the applicable straightedge or
profilograph requirements, then write the Contractor a letter stating that the deck was checked
and that it complies with the profilograph requirements and/or the straightedge requirements
whichever is applicable. (See Attachment No. 1 for a sample letter relative to concrete decks or
concrete approach slabs which are to be covered with one inch or more of another material. See
Attachment No. 2 for a sample letter relative to the completed surfaces of bridge decks, approach
slabs, and adjoining 50 feet of approach pavement.)

The Specifications allow the Engineer to point out a contract deficiency to the Contractor at any
time. However, once the Engineer has completely satisfied himself that the deck surface
complies with the Specifications, and has given the Contractor a letter advising him of this; it is
the mark of an ethical Engineer to consider the matter closed.
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(Sample of letter to be sent to the Contractor for concrete decks or concrete approach slabs which
are to be covered with one inch or more of another material.)

The finished surface of the deck concrete at
Bridge No. has been tested for compliance with the straightedge requirements in Section
51-1.17, Finishing Bridge Decks, of the Standard Specifications.

(USE EITHER)
All areas tested were found to comply with the specified straightedge requirements.
(OR)

Areas that do not meet the straightedge requirements have been marked, and are located as noted
below:

(EXAMPLES) Sta. 300+52 (5 ft. to 15 ft. from RT. EOD)
Sta. 301+60 (10 ft. from Rt. EOD)
Hinge in Span 3 (Entire bridge width)

Transversely across longitudinal construction joint. (Sta. 300+10 to
302+10)

These deficiencies must be corrected before the overlay
is placed. (describe overlay)

Notification shall be given to the Resident Engineer prior to performing the corrective action.
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(Sample of letter to be sent to the Contractor for completed surfaces of bridge decks, approach
slabs, and adjoining 50 feet of approach pavement.)

The completed surface of (bridge deck) (approach slab) (adjoining 50 feet of approach
pavement) at Bridge No. , Bridge Name has been tested for
compliance with the profilograph requirements and the transverse straightedge requirements of
the Standard Specifications.

(USE EITHER)

All areas tested were found to comply with the specified profilograph (and) (or) the transverse
straightedge requirements.

(AND/OR)

The profilograph trace indicates that there are high points in excess of 0.25 inch and that the
profile count exceeds 5 per hundred feet. High points in excess of 0.25 inch have been marked
with red spray paint. A profile trace is available for your examination at the Resident Engineer's
office. The completed surface must be ground in accordance with the requirements in Standard
Specifications Section 42, Groove and Grind Pavement, until the specified smoothness
tolerances are met.

(AND/OR)

Straightedging in a transverse direction indicated that the roadway surface varied more than 0.02
foot from the lower edge of a 120-foot long straightedge at the following locations: Areas that do
not meet the straightedge requirement have been marked, and are located as noted below:

(EXAMPLE) 4 foot from the left EOD between Sta 300+00 and Sta. 300+75.

Longit. const. jt. at center of left bridge between Sta. 300+50 and
Sta. 301+10.

These deficiencies must be corrected before the contract can be accepted. Notification shall be
given to the Resident Engineer prior to performing the corrective action.
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B99-09
File BCB 112-2.1
Date Effective 09/15/99
Expiration Date None
Supersedes None

Approved by

R. P. Sommarive, Chief
Division of Structure Construction

Subject: Profile Counts of Deck Profilographs

This Bulletin clarifies references to 'profile count' in Section 51-1.17, Finishing
Bridge Decks, of the Standard Specifications. The 1992 edition of the
specification states that:

The surfaces shall have a profile trace showing no high points in excess of 0.25-inch
and the portions of the surfaces within the traveled way shall have a profile count of 5
or less in any 100-foot section.

This “profile count” refers to the summation of the height of scallops that are greater than
0.03" high and measured to the nearest 0.05" and expressed in tenths of inches. Thus, a count
of 5 would reflect 0.5" of scallops recorded in a 100 ft section of profile trace. This is outlined
in California Test 547.

The 1995/1999 editions of the specification states:

The surfaces shall have a profile trace showing no high points in excess of 6.35 mm,
and the portions of the surfaces within the traveled way shall have a profile count of 13
or less in any 30-m section.

This profile count refers to the same criteria as listed above for the 1992 specification with
the exception that the value is expressed in millimeters. Thus, if you had a count of five after
following the procedure in California Test 547, you would multiply this value by 2.54 to
obtain the “metric” value of the profile count.
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Use the templates required by California Test 547 and perform the evaluation in accordance
with the test method. When reporting the “count”, you multiply the count (which represents
tenths of an inch in a hundred feet) by 2.54 to obtain the “count” to compare to the metric
specification reference (i.e. a count of 7 using the templates would equate to a metric profile
count of 17.8).

c. BCR&P Manual Holders
Consultant Firms
BFelker, Construction Program Manager

“Providing the technical expertise for quality built structures”
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Supports for Finishing Machines

RAILS

The Standard Specifications require that "Rails for support and operation of finishing machines
or hand-operated strike-off devices shall be completely in place and firmly secured for the
scheduled length for concrete placement before placing of concrete will be permitted.”

"Rails" as used in this specification shall be interpreted to be the continuous structural members
which are readily adjustable for elevation, and which support the finishing equipment. These
"Rails" must be in place for the entire length of the pour.

Various devices may be placed on top of these rails for purposes of wearing or spacing. Such
devices do not have to be full length and may be "leap-frogged™ around the finishing equipment.
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Friction Testing of Bridge Decks

After deck surfaces and approach slabs have been textured, the Engineer tests the coefficient of
friction of the concrete surfaces under California Test 342 . Refer to Standard Specifications? for
coefficient of friction testing requirements.

Newly Constructed Bridge Decks

Coefficient of friction testing should be performed on each deck. The test must be performed at a
location which is representative of that portion of the deck surface exhibiting the lowest
coefficient of friction. Once the representative area has been tested and shown to meet the
specification, more tests will not be required unless, in the opinion of the Structure
Representative, the test results are not representative of the bridge deck skid resistance. Skid
resistance testing of small bridge decks and approach slab replacements may be waived provided
the Structure Representative makes a visual inspection of the deck surface and determines that
the surface may reasonably be expected to have a coefficient of friction of 0.35 or greater as
required by the Standard Specifications. This inspection must be documented and included in the
job records.

Rehabilitated Bridge Decks

The 2010 Standard Specifications requires coefficient of friction testing for projects with bridge
deck methacrylate treatment® and/or polyester concrete overlays*. These specifications were
revised in March 2014 to include additional requirements and should be in projects with bid
opening dates after April 24, 2014. This revision will require that the test area or trial overlay be
authorized prior to the start of production work and then be used as a standard of comparison for
the production work. Using this comparative process will allow Caltrans to better use the
available friction testing resources.

Bridge Deck Methacrylate Resin Treatment

Changes to the Standard Specifications®, include the following:
e The Contractor is to notify the Engineer at least 15 days before treating the test area.
e Test area demonstrates:
1. Compliance with the specifications.
2. That the work will be completed within the time allowed.

! Method of Test for Surface Skid Resistance with the California Portable Skid Tester
22010 Standard Specifications (SS), Section 51-1.01D(4)(c), Coefficient of Friction.
2010 SS, Section 15-5.05, Bridge Deck Methacrylate Resin Treatment.

#2010 SS, Section 15-5.06, Polyester Concrete Overlay.

®2010 SS, Section 15-5.05, Bridge Deck Methacrylate Resin Treatment.
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e The Engineer performs friction testing of the treated test area. Ten days will be allowed
after completion of the test area for the Engineer to perform the testing.

e Test area must be authorized before the Contractor starts deck treatment activities.

e The authorized test area will be the standard of comparison in determining the
acceptability of treated deck surfaces.

e The Engineer may perform testing under California Test 342 to verify the coefficient of
friction of the treated deck surfaces.

The authorized test area will provide a standard of comparison for the Structure Representative
to make a visual inspection between the treated test area and the production work for acceptance.
The Structure Representative may perform additional testing to verify the coefficient of friction
if the Contractor’s materials, methods, or procedures have changed from those used on the test
area.

There are additional specification requirements that need to be met before authorizing traffic or
equipment onto the treated deck surface (overlay). See BCM 112-5.0, Methacrylate Deck Crack
Treatment, for additional information.

See Scheduling Skid Testing below.

Polyester Concrete Overlay

Changes to Standard Specifications®, include the following:
e The Contractor is to notify the Engineer at least 15 days before constructing the trial
overlay.
Trial overlay demonstrates:
1. Compliance with the specifications.
2. That the work will be completed within the time allowed.
e The Engineer performs friction testing of the trial overlay. Ten days will be allowed after
completion of the trial overlay for the Engineer to perform the testing.
e Trial overlay must be authorized before the Contractor starts production overlay activities.
e The authorized trial overlay will be the standard of comparison in determining the
acceptability of polyester concrete overlay.
e The Engineer may perform testing under California Test 342 to verify the coefficient of
friction of the polyester concrete overlay.

The authorized trial overlay will provide a standard of comparison for the Structure
Representative to make a visual inspection between the trial overlay and the production work for
acceptance. The Structure Representative may perform additional testing to verify the coefficient
of friction if the Contractor’s materials, methods, or procedures have changed from those used on
the trial overlay.

Trial overlays should be constructed at a location within the project limits that will facilitate
testing and inspection by the Engineer and also simulate climate and weather conditions. The
depth/thickness of the concrete base for the trial overlay must have the size, strength, and load

®2010 SS, Section 15-5.06, Polyester Concrete Overlay.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 112-4.0
06/17/14
PAGE 2 OF 3




capacity to accommodate the equipment used for the work. A minimum 4" slab thickness is
recommended. After acceptance of all polyester concrete overlay surfaces the trial overlay and
concrete base must be disposed of.

See Scheduling Skid Testing below.

Construction Procedure Directive (CPD)

The Division of Construction issued CPD 14-4 to incorporate the revised specifications for
coefficient of friction testing at bridge deck treatments’ into all projects where applicable. CPD
14-4 provides information needed to implement the revised specification for ongoing projects
without the revised specification where methacrylate deck treatment or polyester concrete
overlay work has not commenced.

For projects where you are able to implement CPD 14-4, follow the guidelines Rehabilitated
Bridge Decks above.

If you are unable to incorporate the specification change from CPD 14-4, the Engineer should
require a minimum of one friction test per project to ensure that the minimum coefficient of
friction of 0.35 has been achieved. The Engineer will use the tested bridge deck as a standard of
comparison to determine compliance with the applicable Standard Specifications for the
remaining bridge decks.

Scheduling Skid Testing

To meet the 10-day test window requirement, and to ensure that there are no delays to the
contract, the tests will have to be scheduled as soon as possible. Between the 15 day notification
by the Contractor prior to performing the test area or trial overlay, and the 10 day allowance to
perform the testing, this should be sufficient time to schedule and complete the test.

Coefficient of friction testing can be arranged by contacting the appropriate staff listed on the
instruction tab of Request for Portable Skid Test form available at:
http://onramp.dot.ca.gov/hg/oscnet/downloads/forms.htm [Skid Test Request Form (METS)]

72010 SS, Section 15-5.05, Bridge Deck Methacrylate Resin Treatment and 2010 SS, Section 15-5.06, Polyester
Concrete Overlay.
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Methacrylate Deck Crack Treatment

Methacrylate deck crack treatment uses methacrylate resin to seal cracks in concrete bridge
decks and is designed to be a crack sealer only. It is not a surface overlay. Methacrylate resin is
used to repair newly placed decks that exceed the crack intensity limits and to rehabilitate
existing bridge decks that have deteriorated over time.

Typically, the resin is applied to the deck surface by hand or mechanically sprayed and spread
with a broom or squeegee. In general, the application of methacrylate on a bridge deck is a

simple process. However, careful inspection is needed to assure the treatment is effective and
that the treated surface maintains a desirable roadway surface condition.

Attachment No. 1 contains inspection guidelines to assist Structure Construction personnel when
inspecting a methacrylate application.

Additional information regarding methacrylate is available in the Concrete Technology Manual. |
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Methacrylate Deck Treatment Inspection Guidelines

Prior to Starting Work

Review Standard Specification’.

Review and authorize the Contractor’s program for public safety associated with the use
of methacrylate resin as required in the Special Provisions.

Forward Form CEM 3101, Notice of Materials to be Used, to Materials Engineering and
Testing Services (METS).

Verify the methacrylate was tested and released by METS (Form TL-0101, Sample
Identification Card).

Verify the sand and absorbent material meets the specification® requirements.

Refer to BCM 112-4.0, Friction Testing of Bridge Decks, for instructions on obtaining
verification of the coefficient of friction for the test area.

Hold a meeting with the Contractor to discuss the required test area, skid testing,
application equipment, safety, abrasive cleaning methods, and a contingency plan if the
resin does not cure in time.

During Construction Operations

Prior to treating the required deck areas, ensure that the methacrylate deck treatment has
been performed on a test area and the results are accepted. The main purpose of
conducting a test area is to obtain the necessary information (i.e., application rate,
initiator/promoter amount, set time, coefficient of friction, etc.) to assure that the work
within the traveled way can be completed without disruption to the traveling public.

The concrete deck surface must be cleaned prior to methacrylate application. Steel shot
blasting is specified to prepare the deck surface. If the deck surface becomes
contaminated before the methacrylate is applied the deck surface must be cleaned again®.
Check the contract Special Provisions for other specified deck cleaning methods, if any.

Prior to applying the methacrylate, weather conditions and deck surface temperature
should be checked. Current specifications limit the relative humidity to 85 percent or
lower at the time of treatment. The deck surface needs to be dry and between 50 to 100
degrees F.

Methacrylate resin can be applied by hand or with mechanical equipment. If mechanical
sprayers are used they must be the airless type. Compressed air spray application creates

1 2010 Standard Specifications (SS), Section 15-5, Bridge Rehabilitation and Section 51-1.01D(4)(d), Crack
Intensity.
22010 SS, Section 15-5.05B, Materials.
® 2010 Standard Specifications (SS), 15-5.01C(2), Prepare Concrete Deck Surfaces, or 2006 Special Provisions
(SP), Clean Bridge Deck.
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mist and cannot be used. Typical application involves hand placing with buckets and
spreading with a squeegee or broom.

The resin must be placed within 5 minutes of the initiator being mixed. Excess material
needs to be distributed (by a squeegee or broom) within 10 minutes of resin placement.
The redistribution of the excess material is important to ensure cracks are completely
filled and to avoid thick glassy spots that may reduce the coefficient of friction. Spread
rates are specified in the contract specifications®; the exact spread rate is determined by
the Engineer and will vary depending on the surface condition, aggregate type, and
roughness of the deck surface. The specifications® suggest an application rate of 90
ft?/gal. As a rule of thumb, 100 ft*/gal (2.45 m?/liter) is a good starting point for normal
concrete. Lightweight concrete will require more resin and may reduce the spread rate to
about 65 ft?/gal (1.6 m?/liter). For very dense concrete, less resin is required and the
spread rate can increase to about 175 ft*gal (4.29 m%/liter). As a rule of thumb the surface
above cracks should be slightly wet with resin, 20 minutes after application. This is an
indicator that the cracks are completely filled. If dry after 20 minutes, increase the
amount of resin being applied. If ponding is evident, reduce the amount of resin. It is
essential that the resin remains fluid long enough (40 to 90 minutes) for the cracks to be
filled. If rapid gelling occurs the material should be rejected.

Methacrylate resin must only be applied to the deck area. The Contractor is required to
protect or avoid placing resin on other parts of the structure (e.g., barrier rails, joints,
drainage facilities, etc). It is important to ensure resin does not leak or drip into
waterways, roadways, or parking areas below the bridge. Sealing of joints and scupper
drains is one method to prevent this.

Sand is applied to increase skid resistance. Careful inspection of the deck surface after
the sand application is needed to assure that the sand adheres to the deck. Any areas
found absent of sand adhesion must be abrasively blasted. Vacuum attachments must be
used during abrasive blasting operations.

Apply absorbent material. The absorbent material removes oily residue that can form and
prevents tracking of residue onto the adjacent pavement.

Prior to Opening the Treated Area to Traffic, the Following Requirements Must be Met

SAEI N

The treated surface is tack free and not oily.

The applied sand cover adheres and resists brushing by hand.
Excess sand and absorbent material has been removed.

No material will be tracked beyond the limits of treatment by traffic.
The treated deck should be comparable to the test area.

Typical Problems Associated with Bridge Deck Methacrylate Resin Treatment Operations

42010 SS, Section 15-5.05C, Construction, or 2006 SP, Bridge Deck Methacrylate Resin Treatment
®2010 SS, Section 15-5.05C, Construction, or 2006 SP, Bridge Deck Methacrylate Resin Treatment
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e Oiliness—The tack, or the oiliness, of methacrylate resin can create serious problems,
especially in cold night closures. Opening traffic lanes prior to the complete cure of the
resin can cause the tracking of residue, oiling of cars, and/or reduced skid resistance. This
issue is due to oxygen inhibition of the top surface. Methacrylate resin cures from the lack
of oxygen, thus the exposed surface tends to cure last. Even if the bulk of the resin sets up
and can resist penetration with a screwdriver, the surface can still be covered with an oily
sheen. Modern methacrylate resins contain additives to prevent this phenomenon.

e Inability to spread material - Heat and sunlight can cause methacrylate to set faster.
Occasionally, the resin will set before the material is spread. This causes the worst case
for crack sealing as it prevents the resin from properly flowing into the cracks.

e Sand does not adhere—Resin that sets prior to applying sand will result in the creation of
glassy spots. The glassy areas may have reduced skid resistance and remedial work to
repair these areas would be required. Methods that have been proven effective are to
abrasively blast the glassy areas. For larger areas where the sand was not promptly
applied and didn’t adhere, resin and sand can be reapplied (time permitting).
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Quieter Bridge Deck Construction

Background

Quiet pavement strategies produce traffic noise reduction benefits over time without
compromising safety, ride quality, and durability of pavement surfaces. The noise emitted from
the highway system has become a subject of complaint and environmental impact to residents,
specifically to those in urban areas. The primary traffic sources of generated noise are classified
into three categories: propulsion, aerodynamics, and tire/pavement interface. At highway speed
the dominant noise is generated at the tire/pavement interface. Engineers throughout the world
have been researching methods to reduce the noise impacts of highway systems beyond building
sound barriers. These methods include improvement of the roadway pavement types and textures
to reduce tire/pavement interface noise.

The standard bridge deck texture method used by California contractors is transverse texturing
which has proven to be significantly louder than longitudinally tined Portland Concrete Cement
(PCC) pavement measured by the On-Board Sound Intensity (OBSI) method. Experience has
shown that contractors aggressively texture the bridge deck to ensure meeting the specified
minimum coefficient of friction value. Aggressive texturing often results in a uniformly
unbalanced or uneven surface known as shingling which further increases the vehicle tire noise.

Quiet Pavement Research (QPR) has shown that traffic noise can be minimized by incorporating
quiet pavement strategies in construction practices at little or no additional cost. QPR has found
that for rigid pavement including bridge decks longitudinal grinding and grooving, or
longitudinal tining are two textures that can be used to reduce tire noise. Research has found that
these two methods produce less tire/pavement interface noise than the transverse texturing
method currently used on most California bridge decks. The texturing is almost identical to that
used on PCC pavement highways. Tire noise measured by the OBSI method on California bridge
decks that are transversely textured range from 105 decibels (dB) to 112 dB. For comparison, tire
noise measurements for longitudinal tining range from 103 dB to 105 dB, for longitudinal
grinding and grooving range from 100 dB to 103 dB, and for flexible pavement range from 95
dB to 105 dB. An increase in 10 dB is perceived as double the noise to the human ear. Grinding
has reduced the tire noise on bridge decks by as much as 10 dB and has been used as an interim
measure to remedy noisy transversely textured bridge decks.

Longitudinal grinding and grooving of PCC roadways and bridge decks produce adequate
coefficient of friction results for bridge decks. Grinding is typically used to remedy surfaces that
do not meet friction requirements. The primary purpose of the longitudinal grooving applied to
the ground surface is to increase water channeling below the tire.
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The PCC pavement Standard Specification Section 40-1.10, Final Finishing, requires an initial
texture created with a burlap rug or broom device which produces striations parallel to the
centerline. The purpose of the initial texture is to slightly roughen the surface to achieve the
required friction. This is also necessary to achieve the required friction on longitudinally tined
bridge decks. Similar to grooving, the primary purpose of longitudinal tining is to increase water
channeling below the tire.

There are many polyester concrete bridge decks in service on the state highways today that have
been tined longitudinally. The longitudinally tined polyester concrete bridge deck surfaces have
resulted in lower than expected tire noise compared to a transversely tined bridge deck and have
easily exceeded the minimum friction requirement. Figure No. 1 is an example of a longitunally
tined polyester concrete bridge deck surface.

For more information on quieter pavement technology see the report on the Offices of Structure
Construction Website Bridge Deck Tire Noise Research at the following intranet link:

http://dschq.dot.ca.qov/OSCHQOQDownLoads/misc/QP Report 120109.pdf

Current Practice

Bridge decks are textured in accordance with Standard Specification Section 51-1.17, Finishing
Bridge Decks, which addresses smoothness, friction, and crack intensity with no limitation for
tire noise. The contractor chooses the means and method to achieve the specification
requirements that are defined by:

e An upper limit for smoothness and crack intensity.

e A minimum friction value.
No practice currently exists to limit tire noise on bridge decks.

New Practice

All new bridge deck projects advertised after January 1, 2011 include the Standard Special
Provision (SSP), Bridge Deck Surface Texture. This specification provides the following two
options for bridge deck texturing:

1. Longitudinal grinding and grooving.

2. Longitudinal tining.

The requirements for bridge decks which address smoothness, friction and crack intensity remain
unchanged.

A longitudinal tined texture can easily be accomplished on a bridge deck. Longitudinal tining
machines are commercially available but are not mandatory. The longitudinal tining machine
will accommodate a bridge deck with a variable cross slope, a crown, or superelevation. The
contractor may propose another technique or device to achieve the requirements of the
specification.

Following are construction aspects that should be ensured when using the longitudinal grinding
and grooving option and the longitudinal tining option:
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Longitudinal Grinding and Grooving Option:

e The bridge deck thickness will be increased %4 inch.

e The concrete mix design must meet the specification requirements for cementitious
material and quality aggregates to ensure the deck surface durability.

e The bridge deck drains and other permanent fixtures should be set to the final grade per
the contract plans.

e All recessed areas that will not be accessible by the grinding blades such as the area
adjacent to bridge deck drains should be hand textured longitudinally to match adjacent
concrete, while the concrete is wet.

e The 18 to 20 inches of bridge deck surface adjacent to the barrier rail will be inaccessible
by the grinding blades. This area should be hand textured longitudinally to match
adjacent concrete, while the concrete is wet.

e Figure No. 2 is an example of a bridge deck surface using the longitudinal grinding and
grooving option.

Longitudinal Tining Option:

e The contractor must drag burlap or a light broom longitudinally in advance of the tining
operation to ensure that the surface friction is adequate. Attention should be paid to the
texture operation to ensure the burlap or other tools used to roughen the surface in front
of the tining operation are evenly weighted and produces a flat roughened surface.

e The concrete mix design must meet the specification requirements for cementitious
material and quality aggregates to ensure the deck surface durability.

e The concrete mix design water content and corresponding slump is important to ensure
the specified tining texture can be achieved and is consistent.

e Ensure that the concrete will be delivered timely per the specifications. It is desirable to
place as much deck as possible for each longitudinal tining pass to minimize starts and
stops in the tining pattern.

e Close attention must be paid to the concrete consistency to ensure the finish tines or
intrusions are consistent with the requirements of the specifications.

e Ensure the finishing tools (tine, burlap, broom, etc.) are properly adjusted and kept clean.

e Each tine should be a rectangular shape and the width should be between 3/32” and 1/8".

e The tining should produce a negative intrusion into the surface and not produce any
positive texture.

e Ensure the tining spaces are evenly spaced at 3/4".

e Ensure the depth of the tining is between 3/32" and 1/8". (The distance from the edge of a
quarter to the top of President Washington's head is about 1/8".)

e Figure No. 3 is an example of a PCC bridge deck using the longitudinal tining option.

e Figure No. 4 is an example of a tining tool used for the longitudinal tining option.

e Grinding for smoothness, when necessary per Standard Specification Section 51-1.17,
Finishing Bridge Decks, is still required.

Attention to all the details associated with placing the bridge deck concrete will result in a higher
quality bridge deck that is quieter.
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Special Situations

A bridge may be in a noise sensitive area if it is adjacent to a residential area, hospital, school,
park, or hotel. For projects within a noise sensitive area, defined by the Division of Pavement,
Pavement Policy Bulletin, PPB 09-02, Quieter Pavement Strategies for Noise Sensitive Areas,
and the SSP Bridge Deck Surface Texture, the district may request that only the longitudinal
grinding and grooving option be specified. If a bridge project is in a noise sensitive area and the
SSP Bridge Deck Surface Texture is not in place, or to address any other quiet bridge deck
questions or concerns, contact OSC Headquarters for assistance. PPB 09-02 is available at the
following intranet link:

http://onramp.dot.ca.gov/hg/maint/pavement/Quieter Pavements.htm

Figure No. 1: Example of Longitudinally Tined Polyester Concrete Bridge Deck Surface.

Figure No. 2:
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Flgure No 3 Example of a PCC Bridge Deck Using the Longitudinal Tining Option.
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Figure No. 4: Example of the Tlnlng TooI used for the Longltudlnal Tining
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Inspection of Electrical, Mechanical, Water and Wastewater Work

It is the Structure Representative’s responsibility to ensure that all electrical, mechanical, water
and wastewater (EMW&W) work complies with the plans and specifications. However,
EMW&W work is a specialized and complex type of work with which the Structure
Representative may not be totally familiar.

In order to be assured that the EMW&W work complies with the plans and specifications, the
Structure Representative is encouraged to contact the Electrical, Mechanical, Water and
Wastewater Branch (Telephone 916-227-8337 calnet 498-8337) to keep them informed of the
work progress, to discuss any problems encountered, and to make arrangements to have
EMW&W personnel make periodic inspections of the work as it progresses towards completion.
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Submitting Falsework Shop Drawings

Falsework Drawings
Directions for submittal of falsework shop drawings to the Structure Construction Falsework
Specialist are included in the Falsework Manual, Chapter 2, Review of Falsework Drawings".

Falsework Specialist
Structure Construction Falsework Specialist has the following responsibilities pertaining to
falsework:

e Participate in falsework research projects and provide input relative to changes in
specifications and policy.

e Perform a cursory review of all falsework shop drawings and calculations for falsework
adjacent to or over railroads and forward the drawings and calculations to the railroad for
their review and acceptance. The Falsework Specialist is the liaison between the project
and the railroad.

e Spot check falsework shop drawings and calculations for falsework not adjacent to or
over railroads. The drawings to be spot checked are selected at random with the objective
of ascertaining compliance with current falsework directives and policies.

e Act as consultant to the Structure Representative and provide guidance with complicated
falsework problems and resolve questions involving falsework policy.

e Actas liaison between Structure Design and the Structure Representative to review all
drawings and calculations for contractor-designed temporary bridges or other temporary
facilities which cross a traveled way being used by public traffic.

Attachment No. 1 contains an example of an authorization letter that may be used as guidance
when authorizing a falsework submittal. This must be accompanied by a Temporary Structure
Plan Analysis Report. See Falsework Manual, Chapter 2, Review of Falsework Drawings, and
Bridge Construction Memo 3-6.0, Shop Drawing Review for Temporary Structures.

! http://dschq.dot.ca.gov/sc_manuals/falsework/Chapter 2.pdf
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SAMPLE
FALSEWORK SHOP DRAWING AUTHORIZATION LETTER

STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN Jr., Governor ‘

DEPARTMENT OF TRANSPORTATION
<Your Office Address>
<Your Office Phone>

Flex your power!
Be energy efficient!

Date: <Date>

File: <Project Name>
<Co/Rte./Pm>
<Job EA>

<Contractor Name>
<Contractor Address>

Dear : <Responsible Person>,

The falsework shop drawings for Camarillo Overhead and Separation (Widen), Bridge No. 52-
16, as revised December 1, 2012, have been reviewed and are authorized to the extent provided
in the Standard Specifications, Section 5-1.23.

Your attention is directed to your responsibilities pursuant to the Standard Specifications,
Sections 5-1.23, 7-1.04, and 48-2.0, as well as the Construction Safety Orders.

You are reminded that the falsework must be constructed to conform to the falsework drawings,
that the materials used must be of the quality necessary to sustain the stresses required by the
falsework design, and that the workmanship must be of such quality that the falsework will
support the loads imposed on it without excessive settlement or take up beyond that shown on
the falsework drawings.

Sincerely,

Resident Engineer

C.
Enclosure:
““Caltrans improves mobility across California™
BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-1.0
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SAFETY FIRST

Impaired Clearances at Falsework Traffic Openings

To ensure the movement of goods across the State Highway System (SHS) it is necessary to
provide traffic openings through construction projects. During bridge construction, openings
through the falsework allow the passage of traffic to meet this requirement. When these traffic
openings through the falsework restrict the height of vehicles using the SHS, it is necessary to
notify the Division of Traffic Operations, Office of Truck Services. The Highway Design
Manual mandates that traffic openings should have a vertical clearance of at least 15 feet and
clearances less than 15 feet require a design exemption. The timely notification of temporary
impaired clearances due to falsework is essential to the safe routing of oversize vehicles and
ensuring the safety of the traveling public, the contractor’s personnel and Caltrans staff.

The Structure Representative shall submit written notice to the Resident Engineer when
falsework will temporarily impair clearance on the State highway or roadway. This notification
is accomplished by completing form TR-0029 or TR-0019, Notice of Change in Clearance or
Bridge Weight Rating. Time requirements for notification of impaired clearance are found in the
Standard Specifications, Section 7-1 .04', Public Safety, and are usually no less than 20 and not
more than 90 days prior to the impairment’. The Construction Manual still requires that the
notification to the Transportation Permits Branch be within 15 days, the 5-day difference is for
the Structure Representative to complete the calculations and give them to the Resident
Engineer.

The detailed procedures for notification of temporary impaired clearances are contained in the:
e Bridge Construction Records and Procedures Manual, Bridge Construction Memo 2-
20.0, Notice of Change in Structure Clearance or Permit Ratings.
e Construction Manual, Section 3-703A, Temporary Clearance and Bridge Permit Rating
Changes.

The notification to the Resident Engineer should give anticipated dimensions of the impaired
opening. The anticipated clearance should be calculated from the contractor’s falsework
submittal and verified using actual field dimensions. Structure Representatives, when performing
the clearance calculations, should include an allowance for: falsework stringer deflection,
adjustment of falsework grades, changes in pavement elevations, settlement, etc. The attached
form SC-12.6.1, Report of Falsework Clearance, provides a methodology for determining the
clearance under falsework at traffic openings. It should be filed in Category 12.6, Falsework
Plan, of the project files.

12006 Standard Specifications, Section 7-1.09, Public Safety.

? Review the Contract Special Provisions for amendments or changes to these requirements.
BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME I




The Structure Representative, immediately after the clearance is impaired, shall verify the
dimensions of the impaired opening and notify the Resident Engineer of any necessary revisions
to the clearance ensuring that allowances for settlement, stringer deflection, etc. continue to be
taken into account. If the clearance is less, the Structure Representative should consider halting
operations and removing the stringers already set, until clearance issues are resolved. The
instructions within this section apply to any falsework being set over a traveled way, even if the
resulting clearance satisfies legal height or load limitations. When the temporary impaired
clearance is removed, the Structure Representative shall give the Resident Engineer written
notice of the restored or revised clearance.

When falsework will not be removed by the tentative end date, an update within 15 days of the
tentative end date previously submitted, needs to be made to the Transportation Permits Branch.

Structure Representative Responsibilities

e Determines the theoretical clearance of the falsework traffic opening.

e Verifies that the opening clearance is greater than or equal to the dimensions for traffic
openings given in the Contract Special Provisions.

e Completes the form TR-0019 or TR-0029, Notice of Change in Clearance or Bridge
Weight Rating.

e Reports the impaired clearance to the Resident Engineer or Transportation Permits
Branch or both, depending on District protocols, 15 days prior to erecting falsework.

e Verifies Transportation Permits Branch received the Notice of Change in Clearance or
Bridge Weight Rating, (return fax).

e Measures the clearance when the impairment is placed.

e Verifies that the measured clearance is greater or equal to the clearance previously
reported.

e Takes appropriate action if the measured clearance is less than that previously reported.

e Submits a revised clearance if it is different or if the ultimate clearance will be less than
previously reported.

e Submits a revised clearance prior to falsework being lowered if the clearance will be less
than that previously reported.

e Attach a copy of the Contract Special Provision page showing the traffic opening
requirements for the structure under consideration to the file copy.

e [fapplicable attach copies of Contract Change Orders that modify the dimensions of the
traffic opening listed on the Notice of Change in Clearance or Bridge Weight Rating to
the file copy.

e Have the Bridge Construction Engineer review and initial the Notice of Change in
Clearance or Bridge Weight Rating.

Bridge Construction Engineer Responsibilities
e Ensures that the determination of the theoretical clearance is correct.
e Ensures the Contract Special Provision requirements have been met.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-2.0
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e Reviews the Notice of Change in Clearance or Bridge Weight Rating and if it is correct,
initials the Notice of Change in Clearance or Bridge Weight Rating.

Structure Construction Oversight Engineer Responsibilities
e With Local Agency Structure Representative:
O Ensures that the determination of the theoretical clearance is correct.
0 Ensures the Contract Special Provision requirements have been met.
0 Reviews the Notice of Change in Clearance or Bridge Weight Rating, and if it is
correct, initials the Notice of Change in Clearance or Bridge Weight Rating.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-2.0
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Department of Transportation

REPORT OF FALSEWORK CLEARANCE Job Stamp:
Form No. SC-12.6.1 (New 04/08) Formerly DS-0S C108

Date:

Bridge name:

Br. No. :

Co/Rte/PM:

Direction of travel:

Determination of falsework clearance:

a) Calculated or Measured Minimum vertical clearance:

Allowances:
b) Pavement elevation changes (- or 0)
c) Adjustment of Falsework grades (- or 0)
d) Falsework settlement (-)
e) Falsework stringer deflection (-)
f) Release of sand jacks (wedging) (-)
g) Calculated ultimate actual clearance’
h) Clearance to report”

! This value must be greater than that given in the Special Provisions.
2 Calculated ultimate actual clearance rounded down to the nearest 3”

The clear horizontal opening is | (insert dimension between k-rail) feet wide.

Remarks:

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-2.0
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Instructions for Determination of Falsework Clearance

Use this form as an aid in determining the clearance at falsework openings. Reference BCM
120-2.0.

a) Prior to falsework erection this value is calculated by subtracting the falsework depth
(soffit plywood, joist, nailers, and stringer) below the bridge soffit from the difference in
elevation between the bridge soffit and roadway.

After falsework erection this value is the measured distance between the roadway and the
lowest edge of the falsework (generally the bottom flange of the stringer).

b) Ifthere are plans to pave the roadway under the structure prior to removal of the
falsework, the net thickness of the overlay will need to be subtracted from the clearance.
The net thickness is used to account for any grinding that may take place prior to the
placement of the final surfacing.

c) Ifthe falsework is adjusted upwards a value of zero can be used to provide a slight buffer
to the clearance.

d) The probable or anticipated settlement of the falsework.

e) Although the stringer deflection is generally compensated by the use of camber strips, the
stringer itself will still deflect.

f) If traffic will be allowed under the structure between the time sand jacks (wedging) is
blown (removed) and stringers are removed, this allowance needs to be included.

g) This is equal to the value of: value @) minus the summation of values b) through f).

h) This is the value of g) rounded down to the nearest 3", i.e. 16'-5.75" would become 16'-
3" and 16'- 1" would become 16' - 0".

This is the value that should be used in form TR-0029, Notice of Change in Clearance or Bridge
Weight Rating, when reporting to the Resident Engineer.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-2.0
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OFFICES OF STRUCTURE CONSTRUCTION

Bridge Construction Records and Procedures Manual 10-02
BRIDGE CONSTRUCTION File: BCM 120-2.1
BULLETIN FALSEWORK
Approved: | Date: May 20, 2010
ROBERT A. STOTT Expires: July 1, 2012
Deputy Division Chief
Offices of Structure Construction | Supersedes:

Subject: Reporting of Impaired Clearances at Falsework Traffic Openings

Background

To ensure the movement of goods across the State Highway System (SHS) it is necessary
to provide traffic openings through construction projects. During bridge construction,
openings through the falsework allow the passage of traffic to meet this requirement.
When these traffic openings through the falsework restrict the height of vehicles using
the SHS, it is necessary to notify the Division of Traffic Operations, Office of Truck
Services. The Highway Design Manual mandates that traffic openings should have a
vertical clearance of at least 15 feet and clearances less than 15 feet require a design
exemption.

Recent events including field changes of the vertical clearance to less than 15 feet and
incorrectly reporting the actual vertical clearance have required the Offices of Structure
Construction to implement a quality assurance step into the process of reporting changes
to vertical and horizontal clearances. The quality assurance review will require the
Bridge Construction Engineer to review the “Notice of Change in Clearance or Bridge
Weight Rating” before initial submission to the Resident Engineer or Truck Services.

Current Practice

Structure Representative:

0 Determines the theoretical clearance of the falsework traffic opening using the
guidance in BCM 120-2.0

0 Verifies that the opening clearance is greater than or equal to the dimensions for
traffic openings given in the Contract Special Provisions.

0 Completes the form Form TR-0019 or TR-0029.

o Reports the impaired clearance to the Resident Engineer or Office of Truck
Services or both depending on District protocols 15 days prior to erecting
falsework.

0 Verifies Office of Truck Services received the “Notice of Change in Clearance or
Bridge Weight Rating.” (return fax).
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0 Measures the clearance when the impairment is placed.

0 Verifies that the measured clearance is greater or equal to the clearance previously
reported.

0 Takes appropriate action if the measured clearance is less than that previously
reported.

0 Submits a revised clearance if it is different or if the ultimate clearance will be less
than previously reported.

0 Submits a revised clearance prior to falsework being lowered if the clearance will
be less than that previously reported.

New Practice

In addition to the above procedures the following additional duties have been added to
the roles of:
Structure Representative:

0 Attach a copy of the Contract Special Provision page showing the traffic opening
requirements for the structure under consideration to the file copy.

o If applicable attach copies of Contract Change Orders that modify the dimensions
of the traffic opening listed on the “Notice of Change in Clearance or Bridge
Weight Rating” to the file copy.

0 Have the Bridge Construction Engineer review and initial the “Notice of Change in
Clearance or Bridge Weight Rating”.

Bridge Construction Engineer:
0 Ensures that the determination of the theoretical clearance is correct.
0 Ensures the Contract Special Provision requirements have been met.
o Reviews the “Notice of Change in Clearance or Bridge Weight Rating” and if it is
correct initials the “Notice of Change in Clearance or Bridge Weight Rating.”
0 Ensures remaining steps of the process are understood.

OSC Oversight Engineer

0 With Local Agency Structure Representative:
0 Ensures that the determination of the theoretical clearance is correct.
0 Ensures the Contract Special Provision requirements have been met.
0 Reviews the “Notice of Change in Clearance or Bridge Weight Rating”
and if it is correct initials the “Notice of Change in Clearance or Bridge
Weight Rating.”
O Ensures remaining steps of the process are understood.

Related Guidance

Bridge Construction Records and Procedures, BCM 120-2.0, Impaired Clearances at
Falsework Traffic Openings
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Bridge Construction Records and Procedures, BCM 2-20.0, Notice of Change in
Structure Clearance or Permit Rating

Construction Manual, Section 3-705, Public Safety

Standard Specifications, 7-1.09, Public Safety

Contract Special Provisions, Maintaining Traffic and/or Order of Work
Highway Design Manual, Section 204.8, Grade Line of Structures
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SAFETY FIRST

Falsework Shear Values for Bolts/Anchors in Concrete

General Information

It is extremely important to consider the effect on concrete of bolts loaded in shear parallel to the
face of the concrete especially within 6 inches of a concrete edge. Examples of these loading
conditions are bolts inserted in the edge of decks which may support vertical falsework loads, or
for pins which may be placed in decks and loaded horizontally as shear resistance for K-Rail.

Bar reinforcing steel under, and perpendicular to, the axis of a bolt imbedded in an edge of deck
provides some resistance to shear failure of the concrete. Bar reinforcing steel under, but parallel
to the bolt axis (without perpendicular reinforcing), provides little additional resistance to
concrete shear failure. Unreinforced concrete will offer the least resistance to concrete shear
failure.

Bolts or anchors inserted into concrete with impact drills or hammers will generally exhibit
lower shear resisting capacity because of potential fracturing of the concrete. The lowest shear
resisting capacity may well be furnished by wedge fit type anchors in holes made by impact tools
since the wedging action can induce additional fracturing of the concrete.

Research

Bolts of 60 ksi tensile strength, approximately 5/8" in diameter and approximately 11-7/8" long,
were cast about 7-7/8" deep at various edge distances (d) up to about 6 inches in unreinforced
concrete blocks. The bolts were load tested at right angles to the block surfaces after the concrete
had gained sufficient strength. Published test results of concrete failure due to the lateral loads on
the bolts showed that the modes of failure consisted of concrete failure with and without wedge
cones, or with pullout cones, or by shear failure of the bolts.

Test results for concrete shear strengths adjusted to an averaged concrete compressive strength f'
of approximately 3,000 psi have been plotted in Figure 1. Assuming? that the shear strength of
concrete is a function of f.' a family of curves related to the 3,000 psi curve were generated and
included in Figure 1. The curves of Figure 1 represent ultimate values which need to be adjusted
with an appropriate safety factor which is determined from Table 1.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il
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FIGURE 1

One of the most common usages of embedded bolts is depicted in Figure 2. Figure 2 depicts one
direction of loading with respect to the concrete surface and shows dimension d which represents
the distance from the edge of the concrete to the center line of the bolt.

Permitted Use

Determine the distance the loaded bolt will be from the loaded edge 1 or change in section, of the
concrete. The term “bolt” shall be meant to include inserts, rods, or other similar devices.
Haunched concrete sections similar to the underside of bridge deck overhang sections, should not
be given additional value. Select a concrete shear strength related to an appropriate ultimate
concrete strength curve from Figure 1. Divide the selected ultimate concrete shear strength value
by an appropriate safety factor as determined from Table 1.

Table 1 lists minimum safety factor values to be used for cast-in- place bolts. A minimum safety
factor of 2 may be used where reinforcing is located normal to the axis of the bolt in the concrete
shear loaded zone provided the reinforcing is located between the concrete face and the midpoint
of the embedded bolt length. This reinforcing must extend through the concrete failure zone (See
Figure 2) to sound concrete. Otherwise use a safety factor of 2.25 or higher.

A minimum safety factor of 2.75 may be used when reinforcing steel located parallel to the bolt
axis (without reinforcing normal to the bolt axis) will be within the shear loaded zone and will
have a length reaching to at least the midpoint of the embedded bolt. If no parallel reinforcing
will be within a shear loaded zone use the higher safety factor of 3.0.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-3.0
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Safety Factors:
Reinforcing Type

Bar (s) within 2" of the concrete face
located normal to the bolt axis on the
loaded side of the bolt.

Bars parallel to the bolt axis on the
loaded side of the bolt (no normal
reinforcing).

No reinforcing on the loaded side of the

bolt.

Torque tightened bolts, regardless of
location of reinforcing

Cast — In — Place Bolt

20-25

2.75-3.0

3.0

3.0

Bolt Insert

2.25-2.50

2.75-3.0

3.0

3.0

Shear loaded zones are depicted in Figure 2 and are described as follows:

Table 1

Cone Pullout - A cone with the apex situated behind the embedded end of the bolt
with the center line of the cone on the axis of the bolt and with sides sloping a
minimum of 45° away from the bolt axis.

Trapezoidal Wedge - A trapezoid volume with the base on the concrete surface a
distance d from the bolt center line, having sides sloping inward at 45° angles
meeting a plane of length equal to the bolt diameter at the opposite side of the
bolt, and with this area having a volumetric length equal to the length of the
embedded portion of the bolt.

Cone Pullout

Trapezoidal Wedge

FIGURE 2

When information about reinforcing on the loaded side of a bolt cannot be verified the highest
safety factor will be used. No increase or reduction in the safety factor value, will be given to

bolts with embedded bolt heads.
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Figure 3 illustrates a single bolt placed in a deck overhang. Bolts shall not be spaced closer than
8 times the d dimension or 3.5 times the sum of the embedment lengths of adjacent bolts
whichever is larger. The 8 times the d dimension is a recommendation made in the published test
results. The 3.5 (two times the tangent of 60°) times the sum of the embedment lengths is based
on evidence that the concrete can fracture or fail in shear at an angle of 60° to the axis of the bolt.

FIGURE 3

Since one of four types of failure modes occurred during testing no adjustments need be made
for various bolt sizes up to 5/8" in diameter. For bolts larger than 5/8" diameter use dimension d
as being equal to the distance from the edge of the concrete to the nearest portion of the bolt hole
(In Figure 3 this dimension would be d minus one-half the bolt diameter).

It is always a good idea to test load a typical section of falsework supported by bolts or inserts to
twice the anticipated loading at a safe location.

Example:

Assume 5,000 psi concrete in a deck overhang with no bottom mat reinforcing for which holes
for 5/8" bolts are to be drilled 3.75 inches from the soffit with air tools for torque type bolt
inserts that are to be used for supporting a falsework system for removal of concrete railing.
Determine bolt capacity and minimum bolt spacing for 5 inches of maximum embedment.

From Figure 1 the ultimate value for shear failure may be selected as 10.1 Kips, and from Table
1 the safety factor value should be no less than 3.0.

Assumed safe working load for the bolt = 10.1/3.0 = 3.4 Kips. Minimum bolt spacing is the
larger of 8(d) or 3.5(5" + 5"):

8(3.75) = 30.0 Inches
3556"+5") = 35.0 Inches + This governs
BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 120-3.0
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Additional Information

Consult the Bridge Construction Records and Procedures Manual Memo 135-5.0 and Memo
168-2.0 regarding bolts in concrete. Additional information on concrete anchorage devices may
be found in Section 75-1.03 of the Standard Specifications. While these references pertain to
permanent installations, the guidelines are worthy of note. Installation for temporary work do not
require Translab approval. It is important however, that manufacturer's recommendations be
followed except where there will be obvious deviations from this memo.
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REVIEWING AND SUBMITTING TEMPORARY SUPPORT (GUYING PLANS) & WORKING DRAWINGS

Temporary support (guying) plans submitted by the Contractor must be reviewed by the Offices of
Structure Construction staff thoroughly and independently. You may find the following references
useful during this review:

- Standard Specifications:
Section 52-1.07, ‘Placing’
Section 7-1.09, ‘Public Safety’

- Falsework Manual:
Section 4-5, ‘Cable Bracing Systems’
Falsework Memo No. 9, ‘Short Poured-In-Place Concrete Piles to Resist Uplift and
Lateral Loads’.

- Contract specific Special Provisions

The minimum horizontal load to be allowed for wind on steel cages shall be the sum of the products of
the wind impact area and the applicable wind pressure value for each height zone. The wind impact
area is the total projected area of the cage. Wind pressure values shall be determined from the following
table:

HEIGHT ZONE WIND PRESSURE
(METERS ABOVE VALUE (Pa)
GROUND)

0-9 960

9-15 1200

15-30 1440

Over 30 1675

Temporary support plans shall include sufficient detail to ensure stability of reinforcing cages during all
phases of construction. The plan shall also include provisions for keeping stable the column cage and
forms during the transition from one stage to the next as well as a list of all equipment to be utilized to

handle the erection.

Copies of working drawings and design calculations per Section 52-1.07, ‘Placing’ of the Standard
Specifications shall be submitted to the Offices of Structure Construction HQ in Sacramento after
approval by the Structure Representative.



When such plans as described by the previous paragraph are adjacent to railroads, the procedure for
approving these plans will be in accordance with the requirements for submitting falsework when
railroad companies are involved. A complete explanation of this procedure may be found in the
Falsework Manual Section 2-1.06B, ‘Procedure when Railroad Company Approval is Required’.

Bridge Construction Memo No. 120-4.0
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FIELD REVIEW OF TEMPORARY STRUCTURES (FALSEWORK)

Temporary structures erected by contractors in connection with the construction of state highway
structures need to remain safe, stable, and serviceable throughout their design life. Failure of these
temporary structures (falsework) could be catastrophic. The OSC practice is to use all contract
requirements, experience, and ‘best engineering practice’ to prevent falsework failures.

OSC staff will have the following responsibilities as a minimum to ensure a safely constructed system:

Structure Representative / Assistant Structure Representative

e Ensure that falsework plan(s), materials incorporated, and construction methods meet contract

requirements and the best general practices represented in the Falsework Manual.

Ensure that falsework is designed for the intended loads that may act upon it.

Perform an independent stress analysis of the contractor’s submitted falsework system.

Ensure that all pertinent load tests are performed and properly documented.

Ensure that falsework is constructed as per the approved plan.

Ensure that the contractor’s falsework plan demonstrates stability during all phases of erection

and removal.

e Ensure that the falsework plan and construction meets all California Department of
Occupational Safety and Health (Cal OSHA) applicable safety orders.

e Ensure that the falsework is inspected and certified by the contractor’s falsework designer or his
authorized representative pursuant to the requirements in Article 1717 of the Construction
Safety Orders, the Caltrans Standard Specifications, and the contract special provisions.

e Ensure that jacking and displacement monitoring systems are approved and in place prior to
jacking.

e Work closely with the contractor’s falsework foreman to coordinate all aspects of erecting,
grading, and removing the falsework safely.

OSC Oversight Engineer

e With Local Agency Structure Representative, perform a field review of falsework installations
prior to placing or removing concrete, or jacking of temporary support systems. (See BCM 2-
19.0, “Administration of Special Funded Projects.”)
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Bridge Construction Engineers

e With Structure Representatives perform a field review of falsework installations prior to placing
or removing concrete, or jacking of temporary support system.

Area Construction Managers

e Periodically perform a field review of falsework installations with Bridge Construction
Engineers in their areas.
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CONTRACTOR STANDARD FALSEWORK DETAILS

Contractors typically use standard falsework details to supplement their project specific falsework
plans. As an attempt to accelerate bridge construction Contractors have submitted their standard
falsework details to Sacramento for approval.

The Sacramento office of Structure Construction has reviewed some of these details and has placed the
reviewed Contractor’s Standard Falsework Details, calculations, and the State’s review calculations on
the OSC Intranet site to facilitate a Structure Representative’s review of a contractor’s standard
falsework details.

Considering the wide and varied usage of these details by contractors the Sacramento office of
Structure Construction is offering the following practice for use by Structure Representatives when
reviewing falsework with standard falsework details:

Access the OSC intranet site

Locate the Falsework Technical Team (intranet) Page

Find the Contractor’s Standard Details Link

Find the detail indicated for use

Review the detail and related calculations to ensure it matches your submittal and

intended use.

e The limitation of use for the detail is shown, if your intended use is different, you may
need to perform the check calculation yourself.

e Details on the standard falsework drawings should be listed on the falsework plans to

ensure that only those details indicated to be used are reviewed and approved as part of

the plan.

Use of a detail from a falsework standard details that is available on the website still requires the
contractor to submit the standard details and supporting design calculations to the Engineer along with
working drawings and calculations for falsework proposed for use at bridges.

The use of the standard falsework details available on the OSC Intranet are intended solely for the
Structure Representative’s use in checking falsework submitted by the contractor/owner of the standard
falsework details. Use of a checked standard detail from the intranet for a set of plans submitted by
another contractor is ethically improper and is not to occur.

The proper use of these standard falsework details and associated calculations requires a thorough
understanding of the principles of civil engineering design, familiarity with falsework specifications
and the use of sound engineering judgment.
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Process for submission and review of Contractor Standard Falsework Details:

Contractor submits 6 sets of Standard Falsework Details and 3 sets of supporting calculations
to:

Falsework Engineer

Offices of Structure Construction
Mail Station 9-2/11H

1801 30™ Street

Sacramento, CA 95816

Falsework Engineer will perform an independent review of the Standard Falsework Details
This is an iterative process with the Contractor to determine “limits of use” for the
individual details within the drawings.

Upon approval of the Standard Falsework Details, the drawings and supporting calculations
(Contractor and State) will be posted on the OSC Intranet site.
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SUBMITTING SHORING PLANS

General Information

Review of shoring plans shall be in accordance with the guidelines and policy set forth in the Office of
Structure Construction Trenching and Shoring Manual.

Shoring Which is Not Adjacent to or Under a Railroad

When the Structure Representative has completed reviewing the shoring plans and calculations, and has
determined that the shoring plans meet specification requirements, a letter shall be sent to the Contractor stating
that the drawings have been reviewed and approved. This letter authorizes the Contractor to begin constructing
shoring. Note that the Contractor must not begin shoring construction until such time as this letter has been issued
to the Contractor. The letter should state that the approval is to the extend provided under Section 5-1.02 of the
Standard Specifications. This letter should also direct the Contractor's attention to his/her responsibilities under
Sections 5-1.02 of the Standard Specifications. It should remind the Contractor of the requirement that the shoring
must conform to the shoring plans, that the materials used must be of the quality necessary to sustain the stresses
required by the shoring design, and that the workmanship shall be of such quality that the shoring will support the
loads imposed on it without excessive movement (See Attachment No. 1 for an example of a properly prepared
shoring approval letter.)

For shoring that is not adjacent to or under a railroad, it is mandatory that one copy of the shoring plans,
and one copy of the Structure Representatives calculations be submitted to the Sacramento Office of Structure
Construction, immediately after they have been reviewed and approved by the Structure Representative.

A letter of transmittal must accompany all shoring plans and calculations that are submitted to the Office of
Structure Construction Falsework Review Unit. Include a copy of the approval letter that was issued to the

Contractor.

The Structure Representative should retain one set of the approved shoring plans and calculations in the job
files.

Shoring Adjacent to or Under Railroads

When shoring is adjacent to or crosses under a railroad, additional requirements must be complied with.
Any shoring within 15' of the centerline of tracks is considered adjacent.

The Structure Representative will check the shoring plans, and if necessary, return them to the Contractor
for correction. After shoring plans and calculations have been reviewed by the Structure Representative and he/she
1s satisfied that the shoring plans meet specifications, the following items are to be sent to the Office of Structure
Construction.

(1) Five copies of Contractor's shoring plans if the Union Pacific (Southern Pacific), Burlington
Northern Sante Fe or Western Pacific railroad are involved.



(2) Three copies of Manufacturers' data relative to manufactured devices.

3) Three copies of Contractor's calculations.
(4) Three copies of the Structure Representative's calculations.
Note: One copy of the above is for the Sacramento Office of Structure Construction's use, and the other

copies are forwarded to the railroad by the Office of Structure Construction. In the event that
railroad personnel at the job site need copies of the above information, they are to obtain it from
their headquarters.

When the above noted data is submitted to the Office of Structure Construction, it shall be accompanied by a
letter of transmittal in which the Structure Representative will list the information submitted, and state that the
shoring plans and calculations have been reviewed and that they are considered to be satisfactory. The Office of
Structure Construction will review this data. The Structure Representative should not stamp the shoring plans
'Approved' until they have been notified that the railroad has reviewed and accepted the shoring plans.

Incomplete or unsatisfactory data will be returned to the Structure Representative for correction. Upon
confirming that the plans and calculations are complete and satisfactory, the information will be forwarded to the
railroad for their review and acceptance.

When the Sacramento Office of Structure Construction and railroad reviews are complete, and the
Sacramento Office of Structure Construction advises the Structure Representative that the railroad considers the
shoring plans to be satisfactory, the Structure Representative will send a letter to the Contractor stating that the
plans have been reviewed and approved. This letter authorizes the Contractor to begin constructing the shoring.
Note that the Contractor must not begin shoring construction until such time as the approval letter has been issued
to the Contractor. (See Attachment No. 1 for an example of a properly prepared shoring approval letter.)

Shoring Review Unit

A Shoring Review Unit will be operational in the Sacramento Office and this unit will perform the following
functions:

1. Participate in shoring research projects and provide input relative to changes in specifications and
policy.
2. Review all shoring plans and calculations for shoring adjacent to or under railroads and forward the

plans and calculations to the railroad for their review and approval. The Shoring Review Unit
provides the liaison between the job and the railroad.

3. "Spot Check" shoring plans and calculations for shoring not adjacent to or under railroads. The
plans to be "spot checked" are selected at random with the objective of ascertaining that current
shoring directives and policies are being complied with.

4, Act as consultant to the Structure Representative and provide guidance with complicated shoring
problems and resolve questions involving shoring policy.
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DEPARTMENT OF TRANSPORTATION
ENGINEERING SERVICE CENTER

OFFICE OF STRUCTURE CONSTRUCTION MS-9
P.O. Box 942874

SACRAMENTO, CA 94274-0001

(916) 227-7777
(916) 227-8835
FAX (916) 227-8179

June 1, 1997

Co-Rte-PM
00-000104

Sample Construction Co.
Sample Lane
Sample, CA 00000-0000

Gentlemen:

The shoring plans for the temporary retainment of soil and embankment material at
Abutment 1 of General Avenue Overcrossing, Bridge No. 2B-X4X, dated August 14, 1989, have been
reviewed and are approved to the extent provided in Section 5-1.02 of the Standard Specifications.
[Add the following when using the contractor’s/consultant’s soil parameters; This approval is based
upon the soil parameters submitted by your consultant.] [Add when needed for trench shields; Note
that your submittal did not include calculations from the trench shield design engineer. It is
therefore understood that your licensed engineer has verified that the shields themselves are
capable of sustaining the loads allowed by the shield manufacturer.]

Your attention is directed to your responsibilities pursuant to Section 5-1.02 and 7-1.09, of
the Standard Specifications as well as the Construction Safety Orders.

You are reminded that the shoring must be constructed to conform to the shoring drawings,
that the materials used must be of the quality necessary to sustain the stresses required by the
shoring design, and that the workmanship shall be of such quality that the shoring will support the
loads imposed on it without excessive movement.

Sincerely,

Y.Y. Resneer
Resident Engineer

by
W.W. Strurep
Structure Representative

C:

BRIDGE CONSTRUCTION MEMO 122-1.0
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BRIDGE CONSTRUCTION
BULLETIN

Approved:_Original Signed by Dolores Valls
Dolores Valls, Deputy Division Chief
Offices of Structure Construction

File: BCM 122-2
SHORING

Date: October 15, 2002

Expires: July 1, 2003

Supersedes: BCM 122-2 Dated May
19, 1997

Subject: Support from Roadway Geotechnical Engineering

Shoring systems requiring the use of slope stability (i.e. excavation exceeding the
Cal OSHA sloping or benching requirements) should be reviewed by the Roadway
Geotechnical Engineering unit for adequacy. To obtain assistance from the Roadway
Geotechnical Engineering unit, contact the appropriate Geotechnical Design Branch (North,
South, West) that your project is in using the following link:
http://onramp.dot.ca.gov/hg/esc/gs/design.shtml

cc: BCR&P Manual Holders
R. Pieplow, HQ Const.
Consultant Firms
J. Van Velsor, Geotech.Services
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OFFICES OF STRUCTURE CONSTRUCTION

Bridge Construction Records and Procedures Manual 01-05
BRIDGE CONSTRUCTION File: BCM 122-3
BULLETIN SHORING
Approved:__ Original signed by Date: December 21, 2001
DOLORES VALLS, Deputy Division Chief | Expires: None
Offices of Structure Construction Supersedes: None

Subject: Torvane Usage for Sloped Excavations

The Offices of Structure Construction has received and approved a contractor's standard shoring plan
utilizing a Torvane (or shearvane) device. The Torvane is a soil-testing tool utilized for rapid
determination of cohesive soils' undrained shear strength (Su). The use of Torvane is an acceptable
practice according to CalOSHA for determining the maximum allowable slope of an excavation.

The following soil properties were assumed for the evaluation of such a standard plan. If your soil
properties differ significantly, additional analysis will be required:

? =120 pcf (1920 kg/m3)
? =25°

Projects utilizing a Torvane will additionally require the following conditions be met and addressed with
each shoring submittal:

- Tension cracks must be prevented from developing at top of excavation.

- Water must be prevented from ponding at the top of and toe of the slope.
- Soil must be consistent and homogeneous throughout the excavation.

- CalOSHA requirements must be adhered to at all stages of the excavation.

In situations where the contractor is proposing to use a Torvane, please consult the Trenching and
Shoring Senior Specialist in the HQ Offices of Structure Construction at (916) 227-8060 for assistance.

c¢: BCR&P Manual Holders
CMB - Consultant Firms
RPieplow, HQ Division of Construction
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BRIDGE CONSTRUCTION File: BCM 124-2
BULLETIN DEMOLITION

) —
Approved: %M/Zéﬂ Date: January 2, 1998

R. P. SOMMARIVA, Chief Expires: January 1, 1999

Office of Structure Construction |Supersedes: None

Subject: Demolition Plan Review

This bulletin has been developed to assist field personnel responsible for the
administration and review of bridge demolition plans. It is intended to address the current
field issues regarding review of demolition plans and the quality assurance measures to be
employed when reviewing demolition operations. The review and processing of the demolition
plan should be documented thoroughly.

One copy of the approved drawings, one copy of the engineer’s calculations, and the
Structure Representative’s calculations are to be submitted to the Sacramento office of
Structure Construction, along with a copy of the approval letter sent to the contractor.

During the review, if it becomes apparent additional assistance is required due to the
complexity of the structural analysis; the responsible design unit (OSD, CCMB, EFPB) will
provide assistance. Before requesting assistance, discuss the plan with the Bridge
Construction Engineer (Senior Bridge. Engineer) responsible for your project to obtain
agreement that assistance is required. Once agreement is attained, contact the Design Senior
or Project Manager responsible for your project and request assistance. A written request may
be required depending on the complexity of the analysis.

The attachments are intended to be a guideline and not an all-inclusive list for bridge
removal review. Bridge removal is a very important item to inspect for safety concerns
regarding the public and contract personnel. Safety always comes first and if something does
not look appropriate, do not compromise safety.

If further assistance is needed, contact the appropriate Sacramento OSC HQ Staff
Engineer or Senior assigned to your district.

Attachment

cc: BCR&P Manual Holders
Consultant Firms
BGauger, Construction Program Manager



BRIDGE DEMOLITION PLAN REVIEWS

Recommend the Contractor investigate the as-built conditions of the structure and
determine if special conditions exist (column pins and deck hinge(s) that may need to be
restrained during bridge removal operations).

A Designer should include as-built plans for the structure to be removed in the RE
Pending file, or the Structure Representative should request these upon first
review of the RE Pending file.

B. The Contractor should obtain as-builts from the district in which the work is
situated per Standard Specifications.

Inform the Contractor to submit a complete bridge removal/demolition plan, prepared by
an engineer who is registered as a Civil Engineer in the State of California, at least ten
days prior to commencing demolition unless the Special Provisions state otherwise. This
plan should detail the procedures and sequence for removing portions of bridge(s),
including all features necessary to remove the bridge(s) in a safe and controlled manner.
The stability of the structure must be demonstrated by calculations at each stage of
removal. (This section does not apply when bridge removal is only specified for bridge
railing work and/or widening work that requires small amounts of bridge removal.)

Remind the contractor that any vertical shoring used to stabilize the structure during
removal operations shall conform to the provisions set forth in SS 51-1.06 “Falsework” of
the Standard Specifications (unless otherwise noted in the Special Provisions).

If the contractor is removing a portion of a bridge (e.g. barrier rail only, edge of deck for a
widening), the removal operations shall be performed without damage to any portion of
the structure that is to remain in place. In such cases, tools with a manufacturer’s rated
striking energy in excess of 1625 J (1,200 foot pounds) per blow shall not be used for

breasking or removing concrete which is attached to or supported by the bridge. (SS 15.
4.02

PRE-JOB MEETING

Discuss the following items at the pre-job meeting:

-Standard Specifications (SS)
-Special Provisions (SP)

-Cal-OSHA Construction Safety Orders
-Falsework Manual (if necessary)

The Standard Specifications requires the Contractor to submit a demolition plan at least ten
days prior to the beginning of bridge removal work. However, due to the complexity of a
structure, the Special Provision may allow additional time.

Bridge Construction Bulletin 124-2
Attachment 1 (01/20/98)
Sheet 1 of 3



INITIAL REVIEW

Perform an initial review and check for contract compliance. The plan must be generally
suitable for the site conditions to be encountered and should provide adequate information
clearly outlining the removal procedure proposed by the Contractor. The following are some
basic items to check before your formal review.

1.

Review the details and proposed staging of the removal operation. The plan should show
the methods and sequence of removal. (SS 15-4)

Verify that the bridge removal plan is prepared by an engineer who is registered as a Civil
Engineer in the State of California.

Calculations for vertical shoring, restraining systems for columns and deck hinges should
be included, if applicable.

The design calculations shall be adequate to demonstrate the stability of the structure
during all stages of the removal operations.

A complete, Contractor’s equipment list with attachments, dimensions, axle loadings and
equipment weights should be shown along with proposed placement locations to check for
possible structure overloads. (SS 7-1.02)

Timeline, milestones, and contingency plans need to be included when dealing with traffic
or other potential safety problems, traffic delays, and construction windows.

Protection of existing utilities and non-highway facilities should be covered. (SS 7-1.11
“Preservation of Property”).

The locations of temporary hand railing and barrier railing for bridge decks should be
shown for staged bridge removal. This detail is necessary for the protection of the
employees and the public.

FORMAL REVIEW:

1.

The safe work areas for the contractor’s personnel, and Caltrans personnel should be
shown on the demolition plan. The protection of public traffic (vehicles and/or
pedestrians) and private property must be covered thoroughly in the demolition plan,
including the safe routing of public traffic during demolition operations.

The location of the demolition equipment and the method in which the equipment is used
to remove the structure should be reviewed. This may assist you in evaluating the
stability of the structure under live loads during bridge removal. This is extremely
important when a portion of the structure is to remain standing and equipment is to stay
on the structure.

Bridge Construction Bulletin 124-2
Attachment 1 (01/20/98)
Sheet 2 of 3



A freely falling mass or a falling mass attached to a cable; rope or chain shall not be used
above or within 9m (30 feet) horizontally of any area open to the public unless adequate

protective shields are in place (SS 15.4.02), and/or unless otherwise noted in the Special
Provisions

The impact and possible damage due to excessive demolition debris falling and collecting
on roadway section, adjacent structure, supporting falsework, protective cover, or even
structural elements supporting the structure being removed need to be investigated.
Again, the equipment loads should be considered in combination with debris build up. If
needed, debris shields shall be used to protect the surrounding area, structural elements,
and falsework and shall be detailed and shown on the demolition plan. Also, ensure
there is a provision on the plans for dust control.

A timeline should be noted for each operation if traffic control is involved. When working
within a ‘time-window”, progress should be monitored against planned progress
milestones and a contingency plan should be agreed upon prior to the start of removal
operations if work falls behind planned progress.

The bridge removal plan shall conform to the requirements in Section 5-1.02, ‘Plans and
Working Drawings,” of the Standard Specifications. The number of sets of drawings and
design calculations and times for review for any bridge removal plans shall be the same as
specified for falsework drawings in Section 51.1.O6A, ‘Falsework Design and Drawings,”
of the Standard Specifications. (Unless otherwise specified in the Special Provisions.)

One copy of the approved drawings, the engineer’s calculations, and the Structure
Representative’s calculations are to be submitted to the Sacramento office of Structure
Construction, along with a copy of the approval letter sent to the contractor.

OTHER AGENCY REQUIREMENTS

l.

The Contractor shall conform to all local sound, water, noise, and air pollution control
requirements per Standard Specification Section 7, Special Provisions, and/or applicable
permits.

The Contractor must get a disposal permit for disposal of material outside the highway
right of way per Standard Specification Section 7- 1.13.

A Cal-OSHA permit is required for the demolition of any structure greater than 10.9 m (36
feet) in height. (Cal-OSHA Article 2 Section 341, “Permit Requirements”)

If railroad review of the demolition plan is required on your contract, make sure to inform
the agency well in advance of the work, especially if the demolition work is a critical item on
the project schedule. Information regarding working with Railroads can usually be found in
the Special Provisions Section, "Relations with Railroad Company". Also, inform the
Contractor at the pre-job meeting regarding the possible time delay by impromptu plan
submittal and revisions. The procedure for approving these plans is identical to that used
for falsework plan approval. The instructions can be found in the Falsework Manual
Section 2-1.06B ‘Procedure when Railroad Company Approval is Required.’

Bridge Construction Bulletin 124-2
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BRIDGE CONSTRUCTION BULLETIN File: BCM 124-3

DEMOLITION

Approved._ nal signed by R.P.Sommariva Date: May 19, 1999
R. P. SOMMARIVA, Chief Expires: May 19, 2000

Office of Structure Construction Supersedes: None

Subject: Demolition Over and/or Adjacent to Union Pacific Railroad Company
Tracks

Railroad Guidelines

To expedite the review process of demolition plans by the Union Pacific Railroad
Company (UPRR), it is advisable that the drawings submitted by the contractor
adhere to the requirements of Union Pacific. The latest railroad’s requirements are
titled GUIDELINES FOR PREPARATION OF A BRIDGE DEMOLITION AND
REMOVAL PLAN FOR STRUCTURES OVER RAILROAD. Refer to Attachment
No. 1 for a copy of this guideline.

The contract special provisions will list the clearance requirements measured from
the centerline of the railroad tracks. If clearances are not included in your contract
documents, refer to UPRR Std. Dwg. 0035, “Barriers and Clearances to be Provided
at Highway, Street, and Pedestrian Overpasses” for minimum construction
clearance requirements. Refer to Attachment No. 2 for a copy of this drawing. This
drawing shows the latest UPRR clearance requirements and will be incorporated
into future contracts.

Where there is a conflict between the contract specifications and the
guidelines issued by the railroad, the contract specifications shall
prevail.

Railroad Requirements

The UPRR has requested that drawings accompanying demolition plans be
submitted on 11"x17" (279.4 mm x 431.8 mm) sized paper. Future special provisions
will be revised to state that the drawings for the railroad should be on 11"x17"
(279.4 mm x 431.8 mm) sized paper. Until this request becomes a specification
requirement, you can request that the contractor submit the three sets of drawings

Providing the technical expertise for quality built structures
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accompanying demolition plans for railroad review be on 11"x17" (279.4 mm x 431.8
mm) sized paper.

Some common requirements are often overlooked and have resulted in submittals
being returned by the railroad. The demolition plans should state that all
demolition will comply with the latest railroad demolition guidelines. The
demolition plans should note how the contractor will gain access to the site,
particularly if they must cross the railroad tracks. Track protection details are
shown in the aforementioned UPRR guidelines, and details must be included on the
demolition plans.

The demolition plans should note if there are any existing drainage ditches or
access roads being affected by the contractor’s operations. If there are no existing
drainage facilities or access roads, the demolition drawings should note this fact.
Keep in mind that personnel from the railroad who are unfamiliar with the site
often review the demolition plans.

The above railroad requirements should be discussed at the pre-construction
meeting with the contractor. It should also be stated that approval of demolition
plans over and/or adjacent to UPRR tracks will be contingent upon UPRR
approving the plans.

Distribution of Demolition Plans

The Structure Representative will check the demolition plans, and if necessary,
return them to the Contractor for correction. After the demolition plans and
calculations have been reviewed by the Structure Representative and he/she is
satisfied that the demolition plans meet the specification requirements, the
following items are to be sent to the Office of Structure Construction Headquarters
(OSC HQ):

1. Four copies of Contractor’s demolition plans (a minimum of three sets of
11x17 drawings for the railroad is preferred)

2. Three copies of the Contractor’s calculations, tabbed to show key elements
affecting the demolition over and adjacent to the railroad company’s tracks
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3. Three copies of Structure Representative’s calculations, tabbed to show key
elements affecting the demolition over and adjacent to the railroad company’s
tracks

4. Three copies of manufacturer’s data relative to manufactured devices

Note: One copy of the above is for the OSC HQ office use, and the other copies
are forwarded to the railroad. In the event that railroad personnel at
the job site need copies of the above information, they are to obtain it
from their headquarters.

In order to complete the demolition review within the contract time specified, the
Structure Representative should expedite their review and forward the submittal
to the OSC HQ (Attention: John Gillis) via overnight mail.

When the above noted data are submitted to the OSC HQ office, a letter of
transmittal from the Structure Representative shall accompany them. The
transmittal letter shall list the information submitted and state the demolition
plans and calculations have been reviewed and that they are considered to be
satisfactory. The Structure Representative should not stamp the demolition
plans 'Approved’ until OSC HQ has notified them that the railroad has reviewed
and accepted the demolition plans.

Railroad Review and Approval

Incomplete or unsatisfactory data will be returned to the Structure
Representative for correction. The OSC HQ will review this data. Upon
confirming that the plans and calculations are complete and satisfactory, the
information will be forwarded to the railroad via overnight mail for their review
and acceptance.

Please note that all correspondence with the railroad regarding the status of
submittals under their review should be directed to John Gillis. At the railroad’s
request, in no case should you contact the railroad directly.

When the railroad completes their review and finds the plans to be acceptable, they
will advise the OSC HQ who in turn will advise the Structure Representative that
the railroad considers the demolition plans to be satisfactory. The Structure
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Representative will then stamp the plans ‘approved’ and send a letter to the
Contractor stating that the plans have been reviewed and approved. Assuming
proper notification has been made to the UPRR that their horizontal and vertical
clearances will be impaired and that a flagger is required, the Contractor may begin
demolition work. Note that the Contractor shall not begin any demolition within
the railroad right-of-way until such time as the approval letter has been issued to
the Contractor.

Attachments

c. BCR&P Manual Holders
Consultant Firms
CABomar, Chief, Railroad Agreements Section
BFelker, Construction Program Manager
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L GENERAL

A. The Contractor’s work shall in no way impede the train operations of the Union
Pacific Railroad.

B. The Contractor shall develop a work plan assuming that minimal track windows
will be available.

C. The Contractor shall be responsible for planning and executing all procedures
necessary to remove the overhead bridge in a safe and controlled manner.

D. The Railroad’s tracks and property shall be protected at all times.

E. The contractor shall ensure the arca immediately adjacent to operational tracks
shall remain free from stumble or like hazards to the ground Railroad personnel to
prevent injuries. Open cxcavations shall be in accordance with current CE
Drawing 106613 and shall be protected by appropriate fencing.

F. The words “demolition” and “removal” will be used interchangeably.

G. All removed materials shall be disposed of outside the Railroad right-of-way at'no
expense to the Railroad.

H. No work is allowed within 50 feet of the nearest rail when trains pass the work
site.

I Staged demolition of the portions of structure immediately adjacent to operational
tracks will not jeopardize the integrity of the structure over said tracks until actual
removal of the portion of the structure over the tracks is being done.

J. A flagman is required when any work is performed within 25 feet of the nearest
rail.

K. No blasting will be permitted on Railroad’s right-of-way.

Il. BRIDGE REMOVAL PLAN

A. The Contractor shall submit a complete Bridge Removal Plan to the Railroad. The
Bridge Removal Plan shall include details, procedures and the sequence of staged
removal of the bridge, including all steps necessary to remove the bridge in a safe
and controlled manner.
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B. The Contractor shall submit to the Railroad: three (3) complete sets of the Bridge
Removal Plan for review and comments. The Plan shall be sealed by a Civil or
Structural Engineer registered in the state where the proposed demolition will take
place. A minimum of three (3) weeks shall be allowed for the Railroad’s review
after the complete submittal is received. No removal operations will be permitted
over the Railroad right of way until the submitted material has been reviewed and
comments provided.

C. Review and comment of the Removal Plan by the Railroad will not relieve the
Contractor of the ultimate responsibility and liability for the demolition of the
structure.

D. The Removal Plan shall include the following:

I'y Plan, elevation and location of the bridge. and the locations of any access roads
needed for movement of the equipment. The as-built drawings may bc used
for the submittal provided the removal steps are clearly marked and legible.

2) Indicate the position of all railroad tracks below the bridge and identify cach
track as mainline, siding, spur, etc.

3) Bridge removal sequence and procedures for entire bridge including the staging
for the removal of the superstructure and substructure.

4) List type and number of equipment required and their locations during
demolition operations.

5) Locations and types of temporary supports, shoring or bracing required.
These members shall be designed to meet Union Pacific Railroad current
standard drawing 106613 “General Shoring Requirements”, “Guidelines for
Design and Construction of Falsework for Structures Over Union Pacific
Railroad”, “Guidelines for Design and Construction of Shoring Adjacent to
Active Railroad Tracks”, and the appropriate local and national building and
design code requirements.

6) The proposed vertical and horizontal clearance from all tracks to the temporary
and permanent supports. The minimum vertical and horizontal clearances shall
be as per attached frame protection details.

7) If any temporary supports interfere with the natural drainage along the
Railroad right-of-way, a temporary drainage plan shall be submitted for review
and comment prior to constructing temporary supports. The proposed
drainage plan shall route all drainage away from the railroad tracks.
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8) Details, limits, and locations of protective covers or other measures proposed
to be used to protect the tracks. This includes any shields or other measures
that will protect the tracks from falling debris during removal of the overhead
bridge and from any debris rolling down the side slopes or otherwise coming
into the area around the tracks which could affecr train operations. Design
loads, including impact loads, shall be noted. In addition equipment should be
on site capable of removing debris and track shield from operational tracks.

9) All procedures necessary to remove the bridge in a safe and controlled manner.
The estimated time for complete removal over the tracks shall be noted.

10) All overhead and underground utilities in the area affected by removal of the
bridge shall be located on the drawings, including any fiber optic, railroad

. signal, and communication lines.

11)The location and details of track crossings required for moving of the
equipment across the railroad tracks.

12) Limits of demolition of substructures.

13) Details of on-site fire suppression.

PROCEDURE

. During removal operations the remaining structure shall be stable during all stages

of the removal operations.

. Prior to proceeding with bridge removal the sealing Civil or Structural Engineer,

or his authorized representative working for the Contractor, shall inspect the
temporary support shoring, including temporary bracing and protective coverings,
for conformity with the working drawings. The Engineer shall certify in writing to
the Railroad that the work is in conformance with the drawings and that the
materials and workmanship are satisfactory. A copy of this certification shall be
available at the site of work at all times.

. Coordinate the removal schedule with the Railroad. All the removal work within

the track area shall be performed during the time windows when the trains are not
passing the work site.

. All substructures shall be removed to at least 3 feet below the final finished grade

or at least 2 feet below base of rail whichever is lower, unless otherwise specified
by the Railroad.
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IV.

E. All debris and refuse resulting from the work shall be removed from the right of

way by the contractor and the premises left in a neat and presentable condition.

F. The work progress shall be reviewed and logged by the Contractor’s Engineer.

Should an unplanned event occur, the Contractor shall inform the Railroad and
submit procedure to correct or remedy the occurrence.

G. Preferably all demolition and beam removal shall be from above. In the case that

the beams require removal from below, the beams may temporarily straddle the
tracks. The following steps shall be taken:

I) The work shall be scheduled with the Railroad’s Service Unit Superintendent
subject to the Railroad’s operational requirements for continuos train
. operations. The beams removed in sufficient time for train passage.

2) The tracks shall be protected and no equipment placed on the tracks.

3) The beams shall be blocked and not come in contact with the tracks. Blocking
shall not be placed on the tracks.

4) The beams and all equipment will be moved a minimum of 15 feet from the
nearest rail of the tracks when a train is passing, '

TRACK PROTECTION

. The track protective cover shall be constructed before beginning bridge removal

work and may be supported by falsework or members of the existing structure.
See the attached Track Shield Detail and Frame Protection Detail for additional
requirements. Types of protective covers that may be acceptable methods for
protecting the tracks are:

1) A decking supported by the bridge or a suspended cover from the bridge above
the track clearance envelope.

2) A track shield cover over the tracks per the attached detail.
3) A framed cover outside the track clearance envelope.

4) A catcher box or loader bucket under decking and parapets overhanging the
exterior girders.

. Construction equipment shall not be placed on the tracks unless tracks are

protected.
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C. Temporary haul road crossings shall are of either Section Timbers or Precast
Concrete Panels. The type of crossing shall be determined by the Manager of
Industry and Public Projects. Solid timbers or ballast with timber headers shall be
used between multiple tracks. If temporary crossing is accessible to public
crossing shall be protected with barricades or locked gates when contractor is not
actively working at the site or weekends.

D. Track protection is required for all equipment including rubber tired equipment
operating within 25 ft. or over the tracks.

V. CRANES
A. When cranes are operated near the tracks the following is required:

1} Only cranes with the capacity to handle the loads may be used. Front cnd
" loaders and backhoes cannot be used to lift over the tracks.

2) The Contractor shall verify that the foundations under the crane can support
the loads.

3) The size and material type of crane mats shall be submitted to the Railroad for
review and comment. No mat substitutior: will be allowed. The mats shall be
rigid and of sufficient capacity to distribute the crane loads and prevent tipping
of the crane.

4) Installation of temporary track crossings for equipment shall be scheduled with
the Manager of Industry and Public Projects .

5) Additional track protection is required when crossing with a crane. The
protection methods shall be submitted to the Railroad for review and comment.

6) Equipment shall not place outriggers on the tracks or ballast.

7) Cranes shall not be placed within the track clearance envelope without flagman
protection.
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VI.  CUTTING TORCHES

A. When a cutting torch is used near the tracks or any timber, the following steps
shall be taken:

I) Fire suppression equipment is required on-site.

2) Do not use a torch over, between, or adjacent to the tracks unless a steel plate
protective cover is used. Care shall be taken to make certain the use of a steel
plate does not come in contact with the rails. See “Track Shield Details” for
other requirements. Details of the shield shall be submitted to the Railroad for
approval..

3) Wet the ties and other timber below the cutting arca.

4) Monitor the work site for at least three hours after cutting for a smoldering
fire.

B. Extensive overhead cutting will not be performed over the track area without the
proper fire suppression equipment on-site and proper protection.

VII. UTILITIES

A. The demolition operations shall be planned such that the utility lines are operating
safely at all times. The utility lines shall be protected if affected by demolition
operations. All the work associated with utility lines should be coordinated by the
contractor with the respective utility companies.

VIII. HAZARDOUS MATERIAL

A. If any hazardous materials are found, provide material protection as specified in
local hazardous material codes and immediately contact the Railroad.
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APPENDIX

U.P.R.R. STANDARD DRAWING 106613
* TRACK SHIELD DETAIL

* FRAME PROTECTION DETAILS
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FOUNDATION TESTING BRANCH

The Foundation Testing Branch, Office of Geotechnical Support, Geotechnical Services, provides
statewide foundation testing services which include:

e Static load tests for compression, tension, and lateral capacities of piles.

e Pile Dynamic Analysis.

Nondestructive testing of Cast-In-Drilled-Hole (CIDH) piles (Gamma-Gamma and
Crosshole Sonic Logging).

CIDH Pile Mitigation Review.

Pile Drivability Studies.

Field acceptance criteria by wave equation analysis.

Sonic Caliper Testing.

Shaft bottom inspection utilizing the Shaft Inspection Device (SID).

Geotechnical Testing Consultation.

For contracts that require any of the listed testing services, contact the Foundation Testing Branch
(FTB) in Sacramento. Foundation testing request forms can be downloaded from the FTB website
located at http://www.dot.ca.gov/hg/esc/geotech/request.htm .



http://www.dot.ca.gov/hq/esc/geotech/request.htm
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Pile Load Tests

The Standard Specifications *(SS) explain that load testing of test piles must be complete before
production piles for that structure or the specified control locations are drilled, cast, cut to length,
or driven.

If control locations apply, this information is in the Special Provisions. Test pile layout, special
test pile design details, and anchorage are shown on the plans. The test requirements and details
are developed for each contract, so early review of the plans and specifications are very
important, as is communication and coordination with the Foundation Testing Branch (FTB).

The Standard Specifications requires that the Engineer be notified at least ten days before drilling
or driving piles are load tested. The FTB requests that they be notified at least three weeks prior
to the start of any drilling or pile driving. See BCM 130-1.0, Foundation Testing Branch.
e For testing driven piling, most contracts will include dynamic monitoring during driving.
The FTB will need to instrument the test pile before it is lifted for driving.

e Testing of Cast-in-Drilled-Hole (CIDH) piling may require placing a load cell (with
instrumentation) at the bottom of the drilled hole prior to placing concrete. The FTB will
need to instrument a test pile while the rebar cage is being tied

Assistance from the Contractor in the installation, operation, and removal of load beams, jacks,
bearing plates, and other equipment will be necessary. Per the Standard Specifications®, this
work will be paid for as extra work.

Note that the test and anchor piles may have different spacing and tip elevations than the
production piles. The Engineer’s Estimate includes the extra lengths for test piles.

Full compensation for re-driving dynamically monitored piling, dewatering during monitoring,
and for removing piling not incorporated into the permanent work is included in the price paid
for pile driving.

Additional information on pile load tests can be found in Chapter 8 of the Foundation Manual
and in Section 4.3 of the Foundation Testing, Management, Practices, and Procedure Manual.

12010 SS, Section 49-1.01D(3), Load Test Piles, or 2006 SS, Section 49-1.04, Load Test Piles.
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Pile Driving Acceptance Criteria

Projects with standard driven pile foundations specify the Gates Formula to determine nominal
driving resistance. The Gates Formula is:

Ry = (7 * (E)"**logo (0.83 * N)) - 550

Where:
Ry = Calculated nominal driving resistance in kiloNewtons.
E: = Energy rating of hammer at observed field drop height in Joules.
N = Number of blows per 300 millimeters (maximum of 96).

In US Customary units:

Ry = (1.83 * (E;)Y**logy, (0.83 * N)) - 124
Where:
Ry = Calculated nominal driving resistance in Kips.
E, = Energy rating of hammer at observed field drop height in foot-
pounds.
N = Number of blows per foot (maximum of 96).

In order to verify that the proposed hammer can develop the required minimum energy as
required by the specifications®, use the manufacturer’s maximum energy rating and the nominal
driving resistance to calculate the maximum acceptable blow count (not exceeding 96 blows per
foot which is equivalent to a penetration rate of not less than 1/8 inch per blow). Hammer data is
typically submitted by the Contractor and can be found at the hammer manufacturer website or
by contacting the Foundation Testing Branch (FTB). See BCM 130-1.0, Foundation Testing
Branch.

When calculating the number of blows for the required nominal driving resistance, E; can be
calculated by multiplying the hammer ram weight by the observed stroke.

A simple spreadsheet (PileEquation-Gates.xIs) used to calculate the N value can be found on the
SC Homepage under Downloads/Forms?:

Appendix E of the Foundation Manual provides examples for calculations for minimum hammer
energy, establishing a blow count chart, battered pile blow count chart, and other examples.

12010 SS, Section 49-2.01C(2), Driving Equipment, or 2006 SS Section 49-1.05, Driving Equipment.
2 http://onramp.dot.ca.gov/hg/oscnet/downloads/forms.htm

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il
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It is important to note that:

The Gates Formula uses nominal values. Nominal resistance and nominal driving
resistance of a given pile are shown in the Pile Data Table on the contract plans.

The nominal driving resistance is always equal to or greater than the nominal resistance.
This is because the nominal driving resistance accounts for driving resistance through
unsuitable penetrated soil layers (very soft, liquefiable, scourable, etc.) which do not
contribute to the design nominal resistance.

Even under ideal hammer operations, the energy dissipation from impact and losses to
the hammer mechanism may greatly reduce the actual energy delivered to the pile during
driving. Additional losses may occur due to improper or inadequate hammer use,
changing fuel setting, using interchangeable ram, etc. Be aware of reductions in actual
hammer energy. Using a false high hammer energy value in the Gates Formula will give
false high nominal resistance results.

When requested by the geotechnical designer, the special provisions will include a driving
system submittal section. When submitted by the Contractor, forward this submittal to the FTB
for review.

The Gates Formula should not be used when the driven pile diameter is greater than or equal to
18-inches or the required nominal driving resistance exceeds 600 Kips. In such cases the Special
Provisions will include appropriate test method(s) for the verification of the axial nominal
resistance during installation and the pile acceptance criteria. These tests include pile dynamic
monitoring and/or a pile load test. Contact the FTB for dynamic monitoring or a pile load test.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-4.0
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STEEL H-PILE LUGS

Pile lugs are welded onto steel H-piles prior to driving. The lug increases the friction
resistance of the pile so that the bearing is achieved with a shorter pile. Welding of steel
pilings, including attachment of lugs, must conform to Standard Specifications' (SS). The
detail for a pile lug is shown in Attachment No. 1.

When recommended by Geotechnical Services, the pile lug detail will be shown on the
plans. Review the special provisions for measurement and payment. Lugs that are shown
on the plans are paid as furnishing piling per the SS.

When lugs are not shown on the plans, and when the piles are driving longer than
anticipated, immediately contact Geotechnical Services. An option to the use of lugs is to
let the piles set up and to re-drive (and check bearing) a day or two later.

The Contractor may request lugs or the Engineer may order lugs. Savings from reducing the
length of the pile must be compared with the cost for furnishing, welding and performing
welding quality control on the lugs. Lugs might not be economical when there is no other
welding on the job.

Lugs installed at the direction of the Engineer are paid for as change order work as stated in
the SS°.

1SS 2010, Section 11 or SP 2006, Section 8-3.
2852010, Section 49-2.01C(1) or SS 2006, Section 49-6.02.
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Measurement and Payment for Piling

Measurement and payment clauses are in the Standard Specifications (SS), the Special
Provisions (SP)and the Construction Manual. Review these documents.

Measurement

The SS* specify how piles are measured and paid for. However, the requirements of the SS vary
depending on the version used when the contract was written.

Contracts using Section 49-6.01 of the 2006 SS provide for measurement of piling as follows:

The length of timber, steel, and precast prestressed concrete piles, and of cast-in-place
concrete piles consisting of driven shells filled with concrete, shall be the greater of the
following:

A. The total length in place in the completed work, measured along the longest side,
from the tip of the pile to the plane of pile cut-off.

B. The length measured along the longest side, from the tip elevation shown on the
plans or the tip elevation ordered by the engineer, to the plane of pile cut-off.

Piling that extends beyond the tip elevation shown on the plans, as ordered by the Engineer, to
meet design requirements, will be measured under the provisions of Part A; while piling that fails
to reach the tip elevation shown on the plans, but has been determined to be suitable for the
design, will be measured in accordance with Part B.

Contracts using amended versions of Section 49-6.01 of the 2006 SS provide for measurement of
piling as follows:

The length of timber, steel, and precast prestressed concrete piles, and of cast-in-place
concrete piles consisting of drive shells filled with concrete, shall be measured along the
longest side, from the tip elevation shown on the plans to the plane of pile cut-off.

Contracts using revised versions of Section 49-2.01D of the 2010 SS provide for measurement of
piling as follows:

Furnish piling is measured along the longest side of the pile from the specified tip
elevation shown on the plans to the plane of pile cutoff.

12010 SS, Section 49-2.01D, Payment, or 2006 SS, Section 49-6, Measurement and Payment.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il




Piling that fails to reach tip elevations shown on the plans, but has been determined to be
adequate and approved by the Designer, will be measured along the longest side, from the tip
elevation shown on the plans to the plane of cut-off elevation.

Payment

Materials on Hand

Bridge Construction Memo (BCM) 6-4.0, Partial Payments, addresses the differences between
Materials on Hand but not yet incorporated in the work, and payments for furnishing materials.
Refer to BCM 6-4.0 prior to making payments for piling.

When the SP qualify the material for Materials on Hand and it does not meet the requirements
for “furnishing”, payment may be made as Materials on Hand at the Contractor’s request.

Precast concrete piling, steel piling, steel shells for cast-in-steel-shell concrete piling, and
permanent steel casing for cast-in-drilled-hole concrete piling are typically listed in the SP? as
being eligible for payment for Materials on Hand but not yet incorporated in the work.

Bar reinforcing steel used in cast-in-place concrete piling is typically listed in the SP?as being
eligible for payment for Materials on Hand but not yet incorporated in the work.

Section 3-906E, Materials on Hand, of the Construction Manual, June 2013, states: “...In
general, accept only completely fabricated units, ready for installation on the project with the
following exceptions:

Piling—Steel plate used for steel pipe piling and driven steel shells filled with concrete and
reinforcement as described in Section 49, “Piling,” of the Standard Specifications may be
considered acceptable as raw material. However, pay for such material as raw material only until
shop fabrication of the pile is 100% complete. After shop fabrication is complete, the estimated
fabricated value may be paid, subject to other specified restrictions and administrative
guidelines.”

Furnish and Drive

The following guidelines have been established to ensure uniform practice throughout the State
for partial payments for piling. Refer to BCM 6-4.0, Partial Payments, for additional instructions
regarding payment for Furnish Piling items.

e When steel or precast concrete piling of proper length are delivered to the job site ready
for driving, the specification requirements for furnishing have been met and the material
should be paid under furnish piling item on the progress pay estimate. Piles stored offsite,
or onsite but not ready for driving, are to be considered as Materials-on-Hand.

e Portions of piling, such as steel shells for cast-in-place concrete piles, as described in
Section 49-3 of the 2010 SS, are not complete piling and cannot be paid under the
furnishing contract item. When the steel shells for cast-in-steel-shell concrete piles have

22010 SP, Section 9-1.16C or 2006 SP, Section 5.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-6.0
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been driven and the concrete and reinforcing steel have been placed to provide a
complete pile, the contract item for furnishing may be paid.

For steel pipe piling, full payment on the furnish item will not be made until the piling is
on site and all field welds are completed and approved. This work includes welding of
splices, and shear rings, when shown on the plans or required in the Special Provisions.
The concrete filling material for cast-in-steel-shell concrete piling is paid under the
furnish item while the placement of said material is paid under the drive item. This is
particularly important when making item adjustments.

For cast-in-drilled-hole concrete piling, permanent casing is paid as a separate item, but
temporary casing is fully compensated in the piling item. Rock sockets are paid as a
separate Cast-In-Drilled-Hole (Rock Socket) item.

Bar reinforcing steel for cast-in-place concrete piling greater than or equal to 24 inches or
600 mm diameter is paid as a separate item. For smaller diameter cast-in-place concrete
piling, bar reinforcing steel is included in the cast-in-place concrete piling item.

For Cast-In-Drilled-Hole (CIDH) concrete piling constructed using the Wet Method
(refer to BCM 130-7.0, CIDH Concrete Piling, for definition), payment for the CIDH
concrete piling item and rock socket item (if applicable) will be made only after
acceptance testing has been performed and the pile is accepted by the Engineer.

Pile Tip Revisions
The SS* specify how piles are paid for when the Engineer revises the pile tip.

Contracts using amended versions of the 2006 SS provide for payment for piling as follows:

When pile tips are revised by the Engineer for timber, steel, and precast prestressed
concrete piles, and for cast-in-place concrete piles consisting of driven shells filled with
concrete, the additional length required, including all materials, equipment, and labor
for furnishing, splicing, and installing the piling, will be paid for as extra work as
provide in Section 4-1.0D, ““Extra Work™.

Contracts using the 2010 SS provide for payment for piling as follows:

If the Engineer revises the pile tip elevation for driven piles, the work involved in
furnishing, splicing, and driving the additional length of pile is change order work.

The length of piling that extends beyond the tip elevation shown on the plans, as ordered by the
Engineer to meet design requirements, will be paid for as Extra Work or change order work.

%2010 SS, Section 49-2.01C(1), General, and 2010 SS, Section 49-3.03C(1), General; or SS 2006, Section 49-6.02,
Payment.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-6.0
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CIDH Concrete Piling

Cast-In-Drilled-Hole (CIDH) concrete piling can be grouped in two categories: the first is CIDH
piling without inspection pipes (dry method), and the second is CIDH piles with inspection pipes
(wet method).

The Standard Specifications (SS)* require inspection pipes and testing for all CIDH piling that
are 24 inches (600 mm) in diameter or larger, except when the holes are dry or when the holes
are dewatered without the use of temporary casing to control groundwater.

There has been much debate as to when the use of the dry method of pile construction is
appropriate. Some have allowed the use of the dry method only when no water is encountered,
while others have allowed the use of the dry method when a small amount of water is
encountered. This inconsistent use of the dry method for construction of CIDH piles prompted
Structure Construction (SC) to further investigate this matter. While performing its investigation,
SC referenced Federal Highway Administration (FHWA) Publication No. FHWA — IF - 99 —
025, Drilled Shafts: Construction Procedures and Design Methods (excerpts shown in
Attachment No. 1), which contain a commentary of the allowable use of the dry construction
method when encountering water. Based on FHWA Publication No. FHWA — IF - 99 — 025, SC
concludes that there are situations in which the use of the dry method for constructing CIDH
piles when encountering small amounts of water is appropriate. The dry construction method will
only be approved by the Engineer when the CIDH pile excavation demonstrates that less than 12
inches of water accumulates above the base over a one hour period without any pumping from
the hole during this hour. Additionally and as a guideline for CIDH pile construction, three (3)
inches of water in the bottom of the hole at the time of concrete placement will be acceptable if
the pile design does not require end bearing. This must be verified through discussions with the
Designer to gain a full understanding of the foundation design prior to the start of pile
construction. Recently published FHWA NHI-10-016 Drilled Shafts: Construction Procedures
and LRFD Design Methods reiterate these guidelines for using the dry construction method when
a small amount of water is encountered. It should also be noted that the CIDH Pile Mitigation
Committee Chairperson may be contacted regarding the appropriate use of the dry construction
method. When encountering water during the construction of CIDH piles, there is no
replacement for sound engineering judgment.

It is assumed that concrete placed in dry conditions is structurally sound. Piles less than 24
inches (600 mm) in diameter are designed assuming that the concrete will be placed in adry or a
dewatered hole. For these small diameter CIDH piles, if water is encountered and dewatering

12010 SS, Section 49-3.02A(4)(d)(i), General, or 2006 SP

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il




does not work, immediately contact the Geotechnical Engineer or CIDH Pile Mitigation
Committee Chairperson. The pile type may be inappropriate for the site conditions.

Concrete that is placed under slurry or placed in a dewatered hole using temporary casing must
be inspected for quality. If there is soil contamination, slurry mixed with concrete, or zones of
low density concrete, repairs might be required to make the concrete structurally sound.

Structure Construction publications provide extensive information regarding CIDH piling, and
these publications are listed in the recommended reading order. Review of these publications is
essential for administration of CIDH piling with inspection tubes.

1.

Foundation Manual, Chapter 6, Cast-in-Drilled-Hole Piles:
e This chapter provides general information on equipment and construction.

Foundation Manual, Chapter 9, Slurry Displacement Piles:
e This chapter provides extensive details on the use of slurry. Read this chapter prior to
reviewing the Contractor’s CIDH pile placement plan.

Foundation Manual, Appendix K, Section K2, Cast-in-Drilled-Hole (CIDH) Piles
Construction Checklist.

Bridge Construction Records and Procedures Manual, Bridge Construction Memos (BCM):

BCM 130-1.0 Foundation Testing Branch.

BCM 130-6.0 Payment for Piling.

BCM 130-7.0 CIDH Concrete Piling.

BCM 130-8.0 CIDH Pile Mitigation Committee.

BCM 130-9.0 CIDH Pile Placement Plan and Concrete Test Batch.
BCM 130-10.0 Testing of CIDH Piling.

BCM 130-11.0 Simple Repair of CIDH Piling.

BCM 130-12.0 Mitigation of CIDH Piling.

BCM 130-13.0 CIDH Pile Information Submittal.

BCM 130-14.0 Slurry Test Kits for CIDH Piling.

BCM 130-15.0 Approved Synthetic Drilling Slurries.

BCM 130-18.0 Reduced Embedment Length of Column Reinforcement into Type 1l Shaft.
BCM 130-20.0 CIDH Pile Preconstruction Meeting.

BCM 130-21.0 CIDH Pile Non-Standard Mitigation Meeting.

For technical assistance and contact information for the CIDH Pile Mitigation Committee
Chairperson, see BCM 130-8.0.

A chronological outline for contract administration of CIDH piling without inspection pipes is
shown below:

1. CIDH Pile Preconstruction Meeting:

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL

1.1. Conduct meeting per the Special Provisions and BCM 130-20.0.
2. Pile placement plan:

BCM 130-7.0
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2.1. Review the plan.
2.2. Respond to the Contractor.

3. Pile Construction.
4. Payment.

A chronological outline for contract administration of CIDH piling with inspection pipes is
shown below:

1. CIDH Pile Preconstruction Meeting:
1.1. Conduct meeting per the Special Provisions and BCM 130-20.0.

2. Pile Placement Plan:
2.1. Review the plan.
2.2. Respond to the Contractor.
2.3. Send a copy of the authorized placement plan to the CIDH Pile Mitigation Committee
Chair.

3. Test batch of concrete:
3.1. Witness the test.
3.2. Review the results.
3.3. Respond to the Contractor.
3.4. For piles with inspection pipes, send a copy of the approved mix design and test results
to the CIDH Pile Mitigation Committee Chair.

4. Pile Construction:
4.1. Contractor logs concrete placement and submits copy within one working day.
4.2. Contractor makes access for testing.
4.3. Witness Contractor’s probe of inspection pipes.
4.4. Reject a pile if an inspection pipe is blocked.
4.5. Notify the Foundation Testing Branch (FTB) of blocked inspection tubes and request
guidance.(See BCM 130-10.0.)

5. Testing:
5.1. Use the CIDH Pile Acceptance Test Request Form? to schedule testing with FTB so that
testing can be completed as soon as possible.
5.2. FTB performs tests and sends report.

6. Pile Acceptance or Rejection:
6.1. Send a letter to the Contractor either accepting or rejecting a pile based on the FTB
recommendations. For accepted piling, complete payment for that pile. Do not pay for
rejected piling and continue with steps 7-13 below.

7. Suspend Depositing of Concrete (under slurry or with use of temporary casing to control
groundwater):

2 http://www.dot.ca.gov/hg/esc/geotech/ft/request.htm
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10.

11.

12.

13.

7.1. Contractor submits revised pile placement plan to correct methods that resulted in
anomalies.

7.2. Review revised pile placement plan.

7.3. Notify the Contractor when the plan is approved and slurry work can resume.

Pile Design Data Form:

8.1. Immediately contact the Structures project design engineer, the project Geotechnical
designer, and the corrosion specialist (Corrosion Technology Branch at Translab) to
ensure that they complete the Pile Design Data Form (PDDF) included in the FTB
report.

8.2. Based on the completed PDDF, determine whether the rejected pile requires repair and if
so, the feasibility of repairing the rejected pile. Consult with the CIDH Pile Mitigation
Committee.

8.3. Send a copy of the completed PDDF to the members in the CIDH Pile Mitigation
Committee and allow 2 working days for a cursory check.

8.4. Send appropriate letter and information to the Contractor (See BCM 130-10.0.)

CIDH Pile Non-Standard Mitigation Meeting. (This meeting is necessary only when a non-
standard mitigation method is required, see BCM 130-12.0 for different mitigation methods.)
9.1. Conduct meeting per the Special Provisions and BCM 130-21.0.

Pile Mitigation Plan:

10.1. Contractor submits plan.

10.2. Directly review if it is for simple repairs.

10.3.Coordinate review with CIDH Pile Mitigation Committee for non-simple mitigation by
sending a copy of the proposed Mitigation Plan to FTB and the CIDH Pile Mitigation
Committee Chairperson.

10.4.Get a consensus with CIDH Pile Mitigation Committee.

10.5.Conduct a CIDH Pile Mitigation Review Meeting per BCM 130-12. This meeting is
necessary only when a non-standard mitigation plan is rejected by the Designer.

10.6.Review and respond to the Contractor until the plan can be approved.

Pile Mitigation:
11.1 The Contractor submits the post mitigation report. Send a copy of this report to the
members of the CIDH Pile Mitigation Committee.

CIDH Pile Information:
12.1. Verify that all final data has been submitted on the CIDH Pile Information form to the
CIDH Pile Mitigation Committee Chairperson.

Complete Payment.

Details for contract administration of CIDH piles are provided in BCM 130-8.0 to 130-21.0.
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CIDH PILE MITIGATION COMMITTEE

The CIDH Pile Mitigation Committee does the following:

e Provides technical support to Structure Representatives

e Reviews the Pile Design Data Form

Reviews CIDH Pile Mitigation Plans to ensure statewide consistency for construction means
and construction administration

Ensure final acceptance of pile after repair mitigation work is completed.

Liaisons with Industry

Serves on Structure Design’s Substructure Technical Committee

Coordinates with METS, Corrosion Technology Branch

Members of the CIDH Pile Mitigation Committee consist of the CIDH Pile Committee Chair, the
Foundation Testing Branch (FTB) Office Chief, the Project Engineer, and the Geotechnical Designer.

Current contact information for the CIDH Pile Mitigation Committee Chair is identified on the Offices
of Structure Construction link at: http://onramp.dot.ca.gov/hg/oscnet/sc_people/hq people.htm#os3.

Mail: Caltrans Courier Mail:
Engineering Services, OSC
P.O. Box 168041, Mail Station 9-2 11H 1801 30™ Street, Mail Station 9-2/11H
Sacramento, CA 95816-8041

Current contact information for the Foundation Testing Branch office chief is identified on the Office
of Geotechnical Support link at: http://www.dot.ca.gov/hg/esc/geotech/geo support/geo support.html.

Mail: Caltrans

Transportation Laboratory, Geotechnical Services
5900 Folsom Blvd, Mail Station 5
Sacramento, CA 95819-4612
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CIDH Pile Installation Plan and Concrete Test Branch

All Cast-In-Drilled-Hole (CIDH) Piling

The Contractor is required to submit a Pile Installation Plan for all CIDH piling. A listing of the
plan requirements is in the Standard Specifications (SS) and Special Provisions (SP)*; concrete
mix design is one of the items. Reject the Pile Installation Plan if it is not complete, not
appropriate, or not adequate for the site conditions and project requirements. Notify the
Contractor in writing when the Pile Installation Plan is authorized.

CIDH Piling with Inspection Pipes and Testing
When inspection pipes and testing are required, additional items are required and these are listed
in the specifications™.

The specifications? require a concrete test batch for concrete to be placed under slurry. The
Contractor must submit the Pile Installation Plan prior to producing the test batch, and at least 15
days prior to constructing piling. Verify that the placement time is consistent with the proposed
mix design. Potential issues that should be addressed for placement of concrete under slurry are
detailed in the Foundation Manual, Chapter 9, Slurry Displacement Piles.

Witness the Contractor’s testing of a batch of concrete. Receive the test batch results and review
for performance, as well as consistency with the Pile Installation Plan. If the performance of the
test batch and the Pile Installation Plan do not match, then reject the plan. The Contractor is
required to revise the Pile Installation Plan (including the mix design) until the plan and the test
batch results are consistent. If the mix design requires revision, then another testing of a batch of
concrete is required.

For piling with inspection pipes and testing, send a copy of the authorized Pile Installation Plan
and authorized mix design (including the approved test batch results) to the CIDH Pile
Committee Chairperson.

12010 SS, Section 49-3.02A(3)(b), Pile Installation Plan, or 2006 SP
23S 2010, Section 49-3.02A(4)(c), Concrete Test Batch. or 2006 SP
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Testing of CIDH Piling

Testing

The Foundation Testing Branch (FTB), located in Sacramento, provides statewide foundation
testing services. The FTB’s workload fluctuates widely throughout the year; therefore, in order
to provide timely services, advance notice will be required for scheduling Gamma-Gamma
testing, especially at the beginning of a new contract. Notify FTB thirty (30) days before testing
is needed, or as early as possible. Obtain the current version of the CIDH Pile Acceptance Test
Request Form from FTB’s website™.

Complete the form, providing an estimated date for testing, and fax the form to the FTB number
provided on the form. The FTB will assign an engineer who will contact you for further
scheduling and foundation testing on your project.

Coordinate the Contractor’s pile construction operations with FTB. Notify FTB so piling can be
tested as soon as possible. Remember, Gamma-Gamma testing can be performed even before the
concrete is cured. It is important to inform FTB as soon as possible so the Contractor does not
construct numerous CIDH piles before FTB can perform testing. The goal is to avoid having to
reject several piles with the same problem. If the Contractor’s construction methods do not work,
the Contractor needs to correct the methods prior to depositing any additional concrete for Cast-
In-Drilled-Hole (CIDH) piles with inspection tubes.

In order for FTB to perform Gamma-Gamma testing, inspection pipes should be completely
accessible for the Gamma-Gamma probe and free of water (Contractors will typically fill tubes
with water during construction. They should be purged prior to testing.) The Contractor checks
the inspection pipes for accessibility by passing a probe (a 1-1/4 inch diameter by 4-1/2 feet long
rigid cylinder) through the length of the pipe. The Engineer must witness the entire probe check
of the inspection pipes. When the inspection pipes are confirmed to be clear, immediately notify
FTB using the CIDH Pile Acceptance Test Request Form so that testing can be performed.
Ensure that the Contractor has provided access to the pile for the FTB Engineer. If an inspection
pipe is blocked, this is considered to be an anomaly and the pile will immediately be rejected.
The Contractor can core a hole to mitigate a blocked pipe. Coring must be performed in
accordance with the requirements of the Standard Specifications (SS) and Special Provisions
(SP).2 The Contractor logs the coring operation and provides the cored materials to the Engineer.
Send a copy of the coring report to the FTB for review and evaluation of the portion of the pile
represented by coring. No Gamma-Gamma testing is performed in the cored holes. Although the

! www.dot.ca.gov/hg/esc/geotech/requests/cidh.pdf
22010 SS, Section 49-3.02A(4)(d)(ii), Vertical Inspection Pipes, or 2006 SP.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il



http://www.dot.ca.gov/hq/esc/geotech/requests/cidh.pdf

specifications require coring to mitigate a blocked tube, there are cases where coring may not be
necessary. For example, if the blockage is within the bottom one pile diameter, and the pile does
not require end bearing, then it is likely that the pile is adequate from a structural and
geotechnical standpoint without verification of the concrete condition below the blocked zone.
Therefore, it is recommended to contact FTB or the CIDH Pile Mitigation Committee Chair for
guidance prior to coring for blocked tubes.

The Foundation Testing Branch will perform testing and submit a Pile Acceptance Test Report.
The FTB will transmit the report via mail and e-mail to the Structure Representative (SR),
Structure Construction Headquarters (SC HQ), Structure Design, Geotechnical Services, and the
Corrosion Engineer. In order to expedite the process, especially when the pile is rejected, FTB
may also e-mail the Pile Acceptance Test Report directly to the General Contractor and Drilling
Subcontractor. This should be determined during the CIDH Pile Pre-Construction meeting (refer
to Bridge Construction Memo (BCM) 130-20.0, CIDH Pile Preconstruction Meeting.) The SR
should verify during the meeting whether FTB Acceptance Test Report will be e-mailed
simultaneously to the General Contractor and Drilling Subcontractor.

If the pile is free of anomalies, FTB will recommend pile acceptance. If the pile has an anomaly,
the location and details will be provided, and FTB will recommend rejection. Follow the
recommendation in the FTB report and immediately notify the Contractor of either pile
acceptance or rejection. A sample rejection letter is shown in Attachment No. 1.

Rejected Piling

If an anomaly is found, the pile is rejected. An anomaly may be due to soil contamination, a zone
of low-density concrete, or slurry mixed with concrete. An anomaly may or may not represent a
defect in the CIDH pile. Therefore, each anomaly must be investigated separately.

In some cases, FTB will release a Gamma-Gamma Logging Acceptance Test Report and then
might choose to do additional testing (such as cross-hole sonic logging) to better define the type
and limits of an anomaly. When FTB plans to do additional testing, do not wait on these results;
send the rejection letter. The FTB decision whether to perform additional tests will be evaluated
and presented in the Gamma-Gamma report.

When a pile is rejected, suspend all depositing of concrete under slurry (or suspend using
temporary casing to control groundwater) until the Contractor submits a revised pile placement
plan. The revised plan must explain how the anomaly occurred and what changes are made to
avoid the same problem. Immediately notify the Contractor when a revised pile placement plan
has been reviewed, the new plan is acceptable, and the work may resume.

In the pile test report, FTB will include the Pile Design Data form. A sample form is shown in
Attachment No. 2. Completion of this form requires input from the project Structural Designer,
the project Geotechnical Designer and the Corrosion Specialist (contact Corrosion Technology
Branch at Translab). Do not allow excessive delays to occur in completing this form. If one or
more of the responsible persons are unable or unwilling to provide the data needed to complete
this form in a timely manner, immediately elevate this to the CIDH Pile Committee Chairperson.
After completing this form submit it to the CIDH Pile Mitigation Committee and allow at least

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-10.0
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two working days for review. Discuss the pile design requirements with the CIDH Pile
Mitigation Committee to determine whether the rejected pile requires mitigation, and if so, to
determine viable mitigation methods (refer to BCM 130-12.0, Mitigation of CIDH Piling). A pile
with multiple anomalies may have multiple Pile Design Data forms.

Based on the Pile Design Data information and the discussion of whether the rejected pile
requires mitigation, proceed with one of the following actions:

1. Determine that the anomaly does not affect the necessary design performance and that the
anomaly does not affect the necessary corrosion resistance, so mitigation is not required
(consensus with the CIDH Pile Mitigation Committee is required). The Contractor can
forego mitigation that is not required and accept an administrative deduction or mitigate
the pile for full payment. Notify the Contractor in writing. A sample letter is shown in
Attachment No. 3.

2. Determine that a simple repair can be used. See BCM 130-11.0, Simple Repair of CIDH
Piling. Notify the Contractor in writing. A sample letter is shown in Attachment No. 4.

3. Determine that the anomaly must be mitigated and evaluate viable mitigation methods
(refer to BCM 130-12.0, Mitigation of CIDH Piling). Notify the Contractor in writing. A
sample letter is shown in Attachment No. 4.

4. For anomalies that require a non-standard mitigation plan, the Contractor is required to
hold a CIDH Pile Non-Standard Mitigation Meeting per the Special Provisions (refer to
BCM 130-21.0, CIDH Pile Non-Standard Mitigation Meeting). Notify the Contractor in
writing. A sample letter is shown in Attachment No. 4.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-10.0
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STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN Jr., Governor |

DEPARTMENT OF TRANSPORTATION
<Your Office Address>
<Your Office Phone>

Serious Drought.
Help save water!

Month date, year

File: <Project Name>
<Co/Rte./Pm>
<Job EA>

<Contractor Name>
<Contractor Address>

Dear <Responsible Person>,

The attached CIDH pile acceptance test report for piles <pile numbers>, dated <report date>,
has indicated the presence of anomalies in pile <pile number>, located at Bridge NO. XX-XXXX,
<Bridge Name>. Pile <rejected pile number> is hereby rejected in accordance with the
specifications®.

You are reminded of your responsibilities in the specifications?, which require “...written
changes to the methods of pile construction...” before concrete placement in the remaining
piles, with inspection pipes, can continue. No concrete placement for these piles will be allowed
until your revised pile installation plan has been received and authorized by the Engineer.

An investigation is being performed to determine whether mitigation of pile <pile number> is
required, and if so, whether pile <pile number> can be repaired or must be supplemented or
replaced. You will be notified of the results of this investigation as soon as it has been
completed.
Edit As Appropriate

As indicated in the Gamma-Gamma Logging Acceptance Test Report, the Foundation Testing
Branch will (will not) perform additional testing to further evaluate the rejected pile. You may
perform your own testing on the rejected pile.

Sincerely,

Resident Engineer
Attachments <Pile Acceptance Test Report

12010 SS, Section 5-1.30, Noncompliant and Unauthorized Work, or 2006 SS, Section 5-1.09.
22010 SS, Section 49-3.02A(4)(d)(iv), Rejected Piles, or 2006 SP

“Provide a safe, sustainable, integrated and efficient transportation
system to enhance California’s economy and livability”

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-10.0
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Sample Pile Design Data Form

- Name: Name:
1 Foundation | prone 2 Geotechnical | Phone:
- Date: Date:
Testing

Required Nominal Resistance of Shaft (per contract plans)

Compression: kips Tension: kips
Lowest Estimated Groundwater Elevation:

Anomaly Overview
Testing Perfformed 0O GGL 0O CSL

Remaining Required Nominal Resistance To Be Developed
Below Each Anomalous Section:

Shaft Diameter:

Cutoff Elev: Tension

Section A-A: Compression
Soil and/or Rock Type:

Shaft is geotechnically (] Acceptable [] Unacceptable

kips

Section A-A
Section B-B: Compression Tension
Soil and/or Rock Type:

Shaft is geotechnically (] Acceptable [] Unacceptable

kips

Comments:

Name:
Phone:

3 structural Date:

Section B-B

As-Designed Capacity of Shaft

Section A-A: Shear:
Section B-B: Shear:

Moment:
Moment:

Tip Elev.:

... Maximum Demand of Shaft at Section A-A
Anomaly Description

Shear: Moment:
Section A-A: Shaft is structurally (1 Acceptable [ Unacceptable
Maximum Demand of Shaft at Section B-B
Shear: Moment:
Section B-B:

Shaft is structurally [1 Acceptable [ Unacceptable

Comments:

Name:

Phone: Date:

4 corrosion
For anomalies between the top of pile and 3 feet below the lowest estimated groundwater level at the site, corrosion results
listed in the Geotechnical report are used to assess the need for repair. For situations where results are not available, soil
samples may be obtained adjacent to the anomaly and tested in accordance with California Test (CT) 643 (Parts 2, 3 and 4)
and if necessary, CT 417 and CT 422 to determine soil corrosivity. For anomalies outside these limits, and where no stray
current source can be identified, or for non-corrosive soil conditions, no consideration of corrosion potential Is required.

Considerationis O Required O Not required

Corrosion Potential at Section A-A:
Corrosion Potential at Section B-B:

Structure Rep.:
Phone:

5 construction Considering parts 2-4 of this form, Date:

Sec. A-Ais: O Acceptable with Administrative Deduction O Unacceptable, Mitigation is Required

Sec. B-Bis: [0 Acceptable with Administrative Deduction O Unacceptable, Mitigation is Required

Bridge Name: Bridge No.: Abut/Bent:
Dist-Co.-Rte: EA: Pile:
Structure Rep.: Phone: Fax:

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL

BCM 130-10.0
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STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN Jr., Governor |

DEPARTMENT OF TRANSPORTATION
<Your Office Address>
<Your Office Phone>

Serious Drought.
Help save water!

Month date, year
File: <Project Name>

<Co/Rte./Pm>
<Job EA>

<Contractor Name>
<Contractor Address>
Dear : <Responsible Person>,

Please refer to my letter dated <letter date> regarding the rejection of pile <pile number>,
located at Bridge NO. XX-XXXX.

An investigation of anomaly(ies) was performed by the Engineer and it was determined that
mitigation work is not required. If you elect not to mitigate the anomaly(ies), payment will be
reduced for the anomaly(ies) in  conformance  with  the  specifications
! Full payment will be made if mitigation is completed and accepted.

Please inform me of your decision to either mitigate or take a reduction in payment.

Sincerely,

Resident Engineer

12010 SS, Section 49-3.02A(4)(d)(iv), Rejected Piles, or 2006 SP

“Provide a safe, sustainable, integrated and efficient transportation
system to enhance California’s economy and livability”
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STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN Jr., Governor |

DEPARTMENT OF TRANSPORTATION
<Your Office Address>
<Your Office Phone>

Serious Drought.
Help save water!

Month date, year

File: <Project Name>
<Co/Rte./Pm>
<Job EA>

<Contractor Name>
<Contractor Address>

Dear <Responsible Person>,

Please refer to my letter dated <letter date> regarding the rejection of pile <pile number>,
located at Bridge NO. XX-XXXX.

An investigation of the rejected pile performed by the Engineer has determined that mitigation
work is required.
Edit As Appropriate

Action 3:
You are reminded of your responsibilities in the specifications®, which require “....a plan for
repair, removal, or replacement of the rejected piling” before the rejected pile can be accepted.

Action 4:

You are reminded of your responsibilities in the specifications®, which require “.....schedule and
hold a CIDH Pile Non-Standard Mitigation Meeting within five business days after the
Engineer’s determination whether the rejected pile requires mitigation”.

Attached is a copy of the original pile acceptance test report, < the cross-hole sonic pile test
report if available>, and the pile design requirements to aid you in the preparation of the pile
mitigation plan.

Please submit a pile mitigation plan to this office for review and approval as soon as possible.
Sincerely,

Resident Engineer

Attachments <Pile Acceptance Test Reports, Pile Design Data form>

12010 SS, Section 49-3.02(A)(d)(iv), Rejected Piles, or 2006 SP.

“Provide a safe, sustainable, integrated and efficient transportation
system to enhance California’s economy and livability”

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-10.0
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Simple Repair of CIDH Piling

A Simple repair is allowed for piling with the following conditions:

e The anomaly is within 5 feet of the top of the pile.
e There are no other repairs in the same pile.
e The repair area can be made completely visible.

Simple repairs consist of excavation of soils and then removal and replacement of defective
concrete. Excavation of soils below five feet will reduce the geotechnical capacity of the pile and
is not allowed. If the Contractor wants to excavate more than five feet from the top of the pile,
this is not a simple repair and the process in BCM 130-12, Mitigation of CIDH Piling, must be
used.

If permanent casing is within five feet of the top of the pile, it might not be feasible to make the
defective concrete completely visible, and this is not a simple repair. The CIDH Pile Mitigation
Committee must be consulted when an anomaly is inside the permanent casing.

Prior to starting simple repairs, the Contractor is required to submit the pile mitigation plan.
Although the CIDH Pile Mitigation Committee is available for consultation on simple repairs, it
is not required to send the mitigation plan to the CIDH Pile Mitigation Committee for review and
consensus.

After the simple repairs are completed and approved, submit the CIDH Pile Information (see

BCM 130-13.0, CIDH Pile Information Submittal), along with the Contractor’s post mitigation
report, to the CIDH Pile Mitigation Committee Chair.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il
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Mitigation of CIDH Piling

A rejected pile is only required to be mitigated to the extent needed for the pile to perform as
intended by the design requirements. The CIDH Pile Mitigation Committee® will provide
technical support to the Structure Representative, and assist in the review of submittals for repair,
so that mitigation work is appropriate for the design, and administered consistently statewide.
Common anomalies and mitigation measures are included in the Foundation Manual, Chapter 9,
Slurry Displacement Piles. If the Contractor proposes to do the anomaly investigation,
immediately consult with the CIDH Pile Mitigation Committee.

As presented in Bridge Construction Memo (BCM) 130-10.0, the Pile Design Data Form will
indicate whether the rejected pile requires mitigation and facilitates determining the feasibility of
using a grouting repair method to mitigate the pile. Grouting repair cannot be expected to restore
cross sections in zones of high moment demand.

Mitigation of a defective CIDH pile can be grouped into four methodologies:

Standard Repair Methodology:
1. Unearth and Recast (Basic Repair).
2. Pressure Grout (Grouting Repair).
Non-Standard Repair Methodology:
3. Structural Bridging.
4. Replacement/Supplement.

The first two methods are considered standard repair methods and are covered by the
Association of Drilled Shaft Contractors (ADSC) Standard Mitigation Plan. Standard Mitigation
Plan refers to the fact that the plan is of an established procedure; it does not endorse that
method to address a particular anomaly repair. The latest version of this plan can be accessed
through the Foundation Testing Branch website at?.

If it is feasible, an anomaly can be mitigated with repairs (basic, grouting, structural bridging). If
it is not feasible to repair the anomaly, then the pile has to be replaced or supplemented with
additional piling. The repair strategy is at the option of the Contractor, and subject to Caltrans
approval. No additional payment is made for any type of mitigation of rejected piling.

For anomalies that require a non-standard mitigation plan (i.e. basic repair or grouting repair are
not feasible/acceptable), the Contractor is required to schedule a CIDH Pile Non-Standard

! BCM 130-8.0, CIDH Pile Mitigation Committee.
2 http://www.dot.ca.gov/hg/esc/geotech/ft/adscmitplan.htm

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-12.0
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Mitigation Meeting, per the specifications, to address a viable non-standard mitigation plan
(structural bridging and replacement/supplement) in a timely manner. BCM 130-21, CIDH Pile
Non-Standard Mitigation Meeting, provides guidance for conducting this meeting.

The Contractor must have a pile mitigation plan submitted to the Structure Representative, and
the Structure Representative must approve it before the mitigation work begins. A list of the plan
requirements is in the specifications®. When a Contractor selects the ADSC Standard Mitigation
Plan, all applicable contractual elements of the mitigation plan, as presented in the specifications,
need to accompany the ADSC Standard Mitigation Plan.

Review the mitigation plan to ensure it is complete. Call the CIDH Pile Mitigation Committee
Chair if there are questions. Send copies of the plan to the CIDH Pile Mitigation Committee. The
mitigation plan will be reviewed by the Foundation Testing Branch. Consensus from the
Committee is required before the plan can be accepted. The Committee Chair will send the
consensus with written recommendations to the Structure Representative.

Notify the Contractor if the plan is rejected (typically due to insufficient detail or inappropriate
procedures). A sample letter for approval of the pile mitigation plan submitted to the Contractor
is shown in Attachment No. 1.

If a non-standard mitigation plan is rejected by the structural or geotechnical designer, schedule
and hold a Pile Mitigation Plan Review Meeting between the project designer and the mitigation
plan designer. The purpose of this meeting is to clarify deficiencies of the proposed mitigation
plan, through direct communication between the mitigation plan designer and reviewer, in order
to expedite the re-submittal and approval of the mitigation plan.

Generally, the pile can be accepted if the mitigation work is performed in accordance with the
provisions of the approved pile mitigation plan. However, there are circumstances when the pile
must be retested. Acceptance criteria of a mitigated pile (i.e. retesting, coring) will be provided
in the mitigation plan review report. The acceptance criteria must be included in the pile
mitigation plan approval letter (Attachment No. 1).

After the repair, supplemental, or replacement work is complete and approved, the Contractor
submits a post mitigation report per the specifications®. Send a copy of the post mitigation report
to the CIDH Pile Mitigation Committee. Upon completion of the piling work, submit the CIDH
Pile Information (see BCM 130-13.0) to the CIDH Pile Mitigation Committee Chair.

$2010 SS, Section 49-3.02A(4)(d)(iv), Rejected Piles, or 2006 SP.
42010 SS, Section 49-3.02A(3)(g), Mitigation Plans, or 2006 SP.
®2010 SS, Section 49-3.02A(3)(h), Mitigation Report, or 2006 SP.
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STATE OF CALIFORNIA—CALIFORNIA STATE TRANSPORTATION AGENCY EDMUND G. BROWN Jr., Governor |

DEPARTMENT OF TRANSPORTATION
<Your Office Address>
<Your Office Phone>

Serious Drought.
Help save water!

Month day, year

File: <Project Name>
<Co/Rte./Pm>
<Job EA>

<Contractor Name>
<Contractor Address>

Dear : <Responsible Person>,

The CIDH pile mitigation plan, dated <date>, submitted for pile <abutment/bent number, pile
number> at the <bridge name, bridge number> has been reviewed and is satisfactory.

<CONTINGENCIES PARAGRAPH- If the mitigation plan is approved. Contingent upon
anything, list it here.>

<CRITERIA FOR PILE ACCEPTANCE PARAGRAPH- Certain criteria might be required
after the mitigation work is completed to show the mitigation was successful (i.e. additional
Gamma-Gamma testing, Cross-hole Sonic Logging or coring). List it here.>

You are reminded of your responsibilities®, which require: For each rejected pile, submit a
mitigation plan for repair, supplementation, or replacement. The mitigation plan must....

Sincerely,

Resident Engineer

12010 SS, Section 49-3.02A(3)(g),Mitigation Plans, or 2006 SP

“Provide a safe, sustainable, integrated and efficient transportation
system to enhance California’s economy and livability”
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CIDH Pile Information Submittal

Structure Construction maintains a database on CIDH pilings that have been tested for anomalies.
After a test report from the Foundation Testing Branch (FTB) is sent to the Structure
Representative, the CIDH Pile Mitigation Committee Chair will send an electronic copy of CIDH
Pile Information form (Attachment No. 1) to the Structure Representative.

When all of the CIDH piles are complete for a given contract, the Structure Representative will
make one submittal of the final results to the CIDH Pile Mitigation Committee Chair. A sample of
a completed form is shown in Attachment No. 2.

If there are piles for a contract that require mitigation, wait to complete this form until after
mitigation is completed and the piles are accepted.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il




State of California California State Transportation Agency |

DEPARTMENT OF TRANSPORTATION

Memorandum

Serious drought.
Help save water!

To:  ROBERT A. STOTT
DEPUTY DIVISION CHIEF
STRUCTURE CONSTRUCTION
DIVISION OF ENGINEERING SERVICES, MS 9-2/11H

Date: <Month Day, Year>

ATTENTION: CHAIRMAN - PILE MITIGATION COMMITTEE

<NAME>
Structure Representative

<Field Office Address>
<City, CA Zip >
<Phone #>

From:

subject: CIDH Pile Information for Piles Tested by the Foundation Testing Branch (FTB)

Project Project Name/
No.: Location:
Bridge/Structure Bridge/Structure
No.: Name:
Abut/Bent/RW/SW Prime
No.: Contractor:
Const. Phase: Drilling
(if applicable) Contractor:
Slurry Type: Concrete Mfr & Max. Concrete
(water, SlurryPro, etc) Mix Design No.: Aggregate Size:
From IF FOR ANOMALY X-SECTIONS
Acceptance Pile was
Test Report, REJECTED, IF Mitigation Required, Describe Repair Method
PILE was Mitigation DUE to (simple repair, excavate/chip/concrete,
was List Was GEOTECH (G), waterblast/grout, etc)
ACCEPTED (A) | ANOMALY | MITIGATION | STRUCTURE DESIGN (S), OR
PILE OR X-Sections | REQUIRED? | and/or CORROSION (C) Amount of
No. REJECTED (R)? | (A-A,B-B,etc) (Yes/No) concerns? Administrative Deduction Taken ($$)

See BCM 130-13.0, Attachment 2, for an example of a completed form. Sheet of pages
“Provide a safe, sustainable, integrated and efficient transportation system
to enhance California’s economy and livability”
BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-13.0
ATTACHMENT No. 1
06/30/14
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State of California California State Transportation Agency |

DEPARTMENT OF TRANSPORTATION

Memorandum Serious drought.

Help save Water!

Too.  ROBERT A.STOTT Date:  6/30/2014
DEPUTY DIVISION CHIEF

STRUCTURE CONSTRUCTION
DIVISION OF ENGINEERING SERVICES, MS 9-2/11H

Downey, CA 90241

ATTENTION: CHAIRMAN - PILE MITIGATION COMMITTEE
From: BASSEM KABBARA

Structure Representative

1129 S. Woodruff Ave.

(562) 401-3333
subject: CIDH Pile Information for Piles Tested by the Foundation Testing Branch (FTB)

Project Project Name/ 3 B 3
No.: 07']]99U4 Location: ]0]/505'7‘5'/0’6 L/_th'Ra// Uﬂderpass
Bridge/Structure Bridge/Structure A
No.: 53-2975 Name: Eastside Underpass (LRT)
Abut/Bent/RW/SW Prime
No.: AbUf #] Contractor: 3/’U7'0C0 Eﬂg & C'Oﬂs'f
Const. Phase: Drilling "y
(if applicable) N/A Contractor: Malcolm Drilling Co.
Slurry Type: Concrete Mfr & . : Max. Concrete Y
(water, SlurryPro, etc) KB SlurryPro cOP Mix Design No.:  National; 04-SE8805R Aggregate Size: 3/8
From IF FOR ANOMALY X-SECTIONS
Acceptance Pile was
Test Report, REJECTED, IF Mitigation Required, Describe Repair Method
PILE was Mitigation DUE to (simple repair, excavate/chip/concrete,
was List Was GEOTECH (G), waterblast/grout, etc)
ACCEPTED (A) ANOMALY | MITIGATION | STRUCTURE DESIGN (S), OR
PILE OR X-Sections | REQUIRED?| and/or CORROSION (C) Amount of
No. REJECTED (R)? | (A-A,B-B,etc) (Yes/No) concerns? Administrative Deduction Taken ($$)
R A-A y G S5 C Simple Repair
B-B y 6 S C Water Jet/Permeation Grouting
7 c-C y 6 5 Core drill center, replace w/conc.
1 D-D N - $400
2 R A-A y 6 S C Simple Repair
2 B-B N - $400
3 R A-A y S Simple Repair
3 B-B y 6 5 Water Jet/Permeation Grouting
3 cC N - Water Jet/Permeation Grouting
3 D-D N - $805
4 R A-A N - $400
4 B-B N - $1635
5 A - - - -
6 A - - - -
Sheet 1  of 1 pages
“Provide a safe, sustainable, integrated and efficient transportation
system to enhance California’s economy and livability”
BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-13.0
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Slurry Test Kits for CIDH Piling

Structure Construction (SC) has slurry test kits for use in the field. Witness the Contractor’s
quality control testing of slurry and then randomly perform quality assurance testing using the
kit. If your field office does not have a kit, contact your Bridge Construction Engineer.

The slurry test kits include equipment for testing density, sand content, marsh funnel viscosity,
and pH. The test procedures for density, marsh funnel viscosity, and sand content can be
accessed through the SC Intranet web site™.

The requirements for the Contractor’s testing of slurry are in the Special Provisions. Extensive
background and commentary on slurry (including the reasons for testing slurry) are in the
Foundation Manual, Chapter 9, Slurry Displacement Piles.

Key inspection considerations are covered in the Foundation Manual and are summarized as
follows:

o Before the slurry operation starts, verify that the Contractor’s sampling and
testing equipment is adequate.

e Make sure the Contractor is proportioning, mixing, agitating (or circulating) per
the specifications. Sand can quickly settle out, especially with synthetic slurries.
Mixing or agitating ensures accurate test results.

e Make sure the Contractor samples at the correct elevations.

e Slurry test results from the same hole (but different elevations) may vary, but each
test result must conform to the specifications.

For synthetic slurry (not mineral slurries), occasionally take a sample and send it in to Translab
to verify that the chemistry still matches the pre-approved product chemistry. On the sample
testing ticket request that a copy of the results be sent to the CIDH Pile Committee Chair (see
BCM 130-8). Send about 8 ounces (200 ml) of the mixed slurry to:

Caltrans

Transportation Laboratory, Chemical Testing Branch
5900 Folsom Boulevard, Mail Station 5

Sacramento, CA 95819-4612

! Using the tab, Field Resources/ASTM AWS Specs, search for (APIRP 13B-1) which will take you to a link.
http://onramp.dot.ca.gov/hg/oscnet/

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il
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APPROVED SYNTHETIC DRILLING SLURRIES

The following synthetic drilling slurries have been approved for Cast-In-Drilled-Hole
(CIDH) piles:

PRODUCT M ANUFACTURER

SlurryPro CDP KB International, LLC
735 Broad Street, Suite 209
Chattanooga, TN 37402
(423) 266-6964
Super Mud PDS Company
105 West Sharp Street
El Dorado, AR 71730
(800) 243-7455
Shore Pac GCV CETCO Drilling Products Group
2870 Forbs Avenue
Hoffman Estates, IL 60192
(800) 527-9948
Terragel or Novagel Geo-Tech Drilling Fluids
Polymer 220 N. Zapata Hwy, Suite 11A
Laredo, TX 78043
(210) 587-4758

Verify that the synthetic slurry is appropriate (per the manufacturer’s recommendations) for
the site geology. Do not allow synthetic slurry in primarily soft or very soft cohesive soils.
When in doubt, consult with the person that signed the Foundation Recommendations for
the project.

Testing requirements for each of the slurries are listed in the Special Provisions. For the
most current synthetic slurry specifications see Standard Specifications' (SS) and the
Standard Special Provisions® (SSP).

If the Contractor proposes to use slurry admixtures, discuss the type, concentration and
mixing with the CIDH Pile Committee Chairperson. Questions regarding the use of slurries
can be directed to the CIDH Pile Committee Chairperson.

12010 SS, Section 49-3.02 B (6)(c)
22010 SSP, Section 49-3.02 B (6)(c) or 2006 SSP, Section 49-311.



Per Section 49-3-02 B (6)(c) of the 2010 Standard Specification, a manufacturer’s
representative must:

1. Provide technical assistance for the use of the material.
2. Be at the job site before introduction of the synthetic slurry into the drilled hole.

3. Remain at the job site until released by the Engineer.

Bridge Construction Memo130-15.0
Decem ber 9, 2011
Page 2 of 2
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Settlement Platforms

Many projects that include construction of new embankments and surcharge embankments will
require minimum settlement periods. Check the Special Provisions (SP) for the specified
settlement periods. Review the Geotechnical Design Report (GDR) or Final Foundation Report
(FFR) for foundation recommendations, additional settlement information, and to identify a
contact person at Geotechnical Services.

Typically, the anticipated total settlement will be no more than a couple of inches and may be
verified by the installation and use of temporary survey hubs. Make sure the Contractor protects
the hubs during the period of monitoring. Common settlement periods are either 30 or 60 days,
but special cases may require longer time periods.

Occasionally the anticipated total embankment settlement may exceed several inches, and in
some instances may be more than one foot. In such cases, the plans and special provisions should
include requirements for the installation and monitoring of settlement platforms. These
requirements are site specific and custom developed for each contract. In addition to the
settlement platforms, limits for maximum rate of fill placement, surcharge heights, wick drains,
piezometers, and slope inclinometers may also be specified in these cases. After the contract is
awarded, notify Geotechnical Services to begin coordination of the settlement platform
construction and monitoring.

Review the Settlement Periods and Surcharges section of the Standard Specifications®. Review
the special provisions and plans for each contract. In some cases, the contract may require the
Contractor to install the settlement platforms and to do the monitoring. In other cases, the
contract may require the Contractor to allow time and provide access so that Geotechnical
Services can install the platforms and do the monitoring. In this case, careful coordination is
necessary in order to avoid delays.

Information on the method of installation and use of embankment settlement devices can be
found in California Test Methods (CTM), California Test 112. Ensure that the Contractor does
not disturb the platforms during the monitoring period. If the platform is damaged, it must be
repaired or replaced in a timely manner.

Discuss the results of the settlement monitoring on a regular basis with Geotechnical Services.
Obtain recommendations from Geotechnical Services on the progress of settlement and
notification of when the settlement is complete. The Engineer may order an increase or decrease
of any estimated settlement period. This may increase or decrease the number of working days

12010 SS, Section 19-6.03D, Settlement Periods and Surcharges, or SS 2006, Section 19-6.025, Settlement Period. |

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il



allowed for the completion of work if the settlement period is considered to be the current
controlling operation. Typically, the specification for increasing or decreasing the duration of the
required settlement period is written in the Earthwork section of the Special Provisions. Neither
the Contractor nor Caltrans will be entitled to any compensation other than an adjustment of
contract time due to increases or decreases in the settlement periods.

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL BCM 130-16.0
06/30/14
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Reference to the Foundation Manual-Appendix K for Construction
Checklists for Foundation Work

Construction checklists for the following foundation work are located in Appendix K
of the Foundation Manual :

Driven Pile.

Cast-in-Drilled-Hole (CIDH) Pile.
Cofferdam Seal-Course.

Footing Foundation.

Micropile.

Ground Anchor.

Soil Nail Wall.

These checklists have been developed to assist field personnel in preparing
documents and inspecting fieldwork to ensure compliance with contract
requirements.

The checklists can be downloaded from the Structure Construction (SC) Intranet
link1,

For questions, contact the SC Substructure Technical Team. A list of the team
members 1s available at the SC Intranet link2.

! hitp://onramp.dot.ca.gov/hg/oscnet/sc_manuals/foundation/
2 http://onramp.dot.ca.gov/hg/oscnet/osc_tech com/04-Substructure/BCE_Substructure.htm

BRIDGE CONSTRUCTION RECORDS & PROCEDURES MANUAL VOLUME Il
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CAST-IN-DRILLED-HOLE (CIDH) PILE PRECONSTRUCTION MEETING

For all projects advertised after January 2012 (and in some cases by addendum) a section titled “CIDH
Pile Preconstruction Meeting” should be added to the 2010 Standard Specifications'.

The purpose of the Preconstruction CIDH Pile Meeting is to establish contacts and communication
protocol for the Contractor, the Engineer and their representatives involved in CIDH pile design and
construction, and to afford all parties a common understanding of the construction process, acceptance
testing, and mitigation of CIDH piles. Attendance for this meeting is mandatory for the Resident
Engineer, Structure Representative, Assistant Structure Representatives, Foundation Testing Branch
and CIDH Pile Mitigation Committee representatives, Structural and Geotechnical Designers that are
providing construction support for the project, Contractor’s Project Manager, Drilling Subcontractor’s
Project Manager, Project Superintendent, Drilling Subcontractor’s Superintendent/Foreman, and the
Reinforcing Steel Subcontractor’s Foreman/Superintendent.

Bridge Construction Memo (BCM) 130-20.0, Attachment Number 1 is a general meeting agenda to
assist you with understanding the steps involved in construction, acceptance testing and mitigation of
CIDH piles. However, bear in mind that these are reminders only. Review the general meeting agenda
with regard to your specific project and modify the meeting agenda as necessary. Certain steps may or
may not be included depending upon their applicability to a specific project.

1SS 2010, Section 49-3.02A(4)(b).



CIDH Pile Preconstruction Date: Project Stamp:
Meeting Time:

Agenda / Minutes |

Facilitator: | Structure Representative:

Invitees: By phone:
Resident Engineer:

Assistant Structure Rep.:

Foundation Testing Branch Rep.:

CIDH Pile Mitigation Committee Rep.:

Structural Designer:

Geotechnical Designer:

Contractor's Project Manager:

Drilling Subcontractor’s Project Manager:

Project Superintendent:

Drilling Subcontractor's Superintendent/Foreman:
Reinforcina Steel Subcontractor's Foreman/Superintendent:

Purpose | Establish contacts and communication protocol for the contractor, the engineer, and their
representatives involved in CIDH pile design and construction, and to afford all parties a common
understanding of the construction process, acceptance testing, and mitigation process of CIDH piles.

Time Topic’ Who

Welcome and Self Introduction

Project Background

Pile Installation Plan

Emergency Plan

Acceptance Testing

Pile Design Data Form

Mitigation Process

Timelines and Critical Path Activities

© © N o gk~ W N

Special Structural, Geotechnical, and Corrosion Design
Requirements

10. Future Meetings

11. Safety

12. Adjourn Meeting

* These topics are reminders only. Items will or will not be included depending upon their applicability to a specific project.
Bridge Construction Memo 130-20.0
Attachm ent No. 1
December 9, 2011
Page 1 of 6




Topic 1: Welcome and Self Introduction

a. Attendance Sheet (see attachments)
b. Introduction statements about each person’s responsibilities during construction of CIDH piles.

Topic 2: Project Background

Topic 3: Pile Installation Plan

Pile Installation Plan Submittal Review:

a. Concrete mix design, certified test data, and trial batch reports.

b. Drilling or coring methods and equipment.

c. Proposed method for casing installation and removal, if necessary.

d. Plan view drawing of pile showing reinforcement. Include inspection pipes on the drawing, if inspection
pipes are required.

e. Methods for placing, positioning, and supporting bar reinforcement and inspection pipes.

f.  Methods and equipment for determining:

f.1  Depth of concrete
f.2  Theoretical volume of concrete to be placed, including the effects on volume if casings are
withdrawn

f.3  Actual volume of concrete placed (see Attachment No. 5)

g. Methods and equipment for verifying that the bottom of the drilled hole is clean before placing concrete.
How much loose material will be permitted?

h. Methods and equipment for preventing upward movement of reinforcement, including the means of
detecting and measuring upward movement during concrete placement activities.

For concrete placed under slurry, include complete descriptions, details, and supporting calculations in the pile

installation plan for:

i.  Wetvs. Dry (see Attachment No. 2)

j. Concrete batching, delivery, and placing systems, including time schedules and capacities. Time schedules
must include the time required for each concrete placing activity at each pile.

k. Concrete placing rate calculations. If requested, base calculations on the initial pump pressures or static
head on the concrete and losses throughout the placing system, including anticipated head of slurry and
concrete to be displaced.

. Suppliers’ test reports on the physical and chemical properties of the slurry and any proposed slurry
chemical additives, including MSDSs.

m. Slurry testing equipment and procedures.

n. Methods of removal and disposal of excavation, slurry, and contaminated concrete, including removal
rates.

0. Methods and equipment for slurry agitating, recirculation, and cleaning

Bridge Construction Memo 130-20.0
Attachm ent No. 1

December 9, 2011

Page 2 of 6




Topic 4: Emergency Plan

o0 T

Sidewall sloughing or water inflow during concrete placement.

Broken tremie, breach of tremie seal, tremie blockage, tremie removal and reinsertion
Temporary casing removal, breach of casing seal.

Delay in concrete delivery, loss of concrete workability.

Rebar cage movement

Who is authorized to make the decision to abandon concrete placement and remove rebar cage?

Topic 5: Acceptance Testing

@ oooow

CIDH Pile Acceptance Test Request Form (see Attachment No. 7)

The Dept. performs acceptance testing using GGL to test the concrete density of the pile for homogeneity.
Run dummy probe prior to testing. PVC tubes must be dry prior to GGL testing.

Blocked tubes and coring. Blockage at the bottom of the pile may not need coring (See BCM 130-10.0)
GGL Acceptance Test Report by FTB (distribution list — emails)

Allow 15 days for providing GGL Acceptance Test Report

CSL/additional testing selected by FTB. GGL report will address additional testing. Contractor may also do
their own testing when the state does not elect to do so.

Allow Dept. 20 additional days to perform and report CSL/additional testing. Allow Dept. 10 days to review
CSL/additional testing by Contractor.

If pile is rejected, suspend concrete placement until revised installation plan is authorized

Topic 6: Pile Design Data Form (PDDF)

Se@ oo oTw

“Simple Repair” anomaly does not require a PDDF.

Section 1 of the PDDF to be completed by the FTB (see Attachment No. 8)

Section 2 of the PDDF to be completed by the Geotechnical Designer.

Section 3 of the PDDF to be completed by the Structural Designer.

Section 4 of the PDDF to be competed by the Corrosion Engineer.

Allow Dept. 30 days to determine if rejected pile requires mitigation (PDDF completion)

If CSL/additional testing was performed, remember to add 20 or 10 days per Topic 5h or 5i, respectively.
If anomaly does not require mitigation Contractor may repair the anomaly or pay administrative deduction
If anomaly requires mitigation follow mitigation process (Topic 7).

Topic 7: Mitigation Process

Bridge Construction Memo 130-20.0
Attachm ent No. 1

December 9, 2011
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Pile Mitigation Procedure Flowchart (see Attachment No. 9)
Contractor proposal/Caltrans review and approval

Simple Repair (ADSC Standard CIDH Anomaly Mitigation Plan “A”)
Basic Repair (ADSC Standard CIDH Anomaly Mitigation Plan “A")
Grouting Repair (ADSC Standard CIDH Anomaly Mitigation Plan “B”)
Structural Bridging Repair

e.1l PDDF indicating Basic/Grouting Repair not acceptable

e.2 CIDH Pile Mitigation VA Meeting (see BCM 130-12.0)

e.3 CIDH Pile Mitigation Plan Review Meeting (see BCM 130-12.0)
f. Supplementation/Replacement

f.1 Not feasible to repair pile

f.2 CIDH Pile Non-Standard Mitigation Meeting (see BCM 130-21.0)
f.3 CIDH Pile Mitigation Plan Review Meeting (see BCM 130-12.0)

o0 ST

Topic 8: Timelines — Critical Path Activities

a. Acceptance Testing and Mitigation Timeline (see Attachment No. 10)

Topic 9: Structural, Geotechnical, & Corrosion Design Requirements

a. Communicate design/performance requirements (i.e. Did geotechnical designer add one pile diameter to the
bottom of the pile?)

b. Verify construction methods do not impact performance requirements

c. Structural Construction Considerations (construction joint, splice zones, isolation casing, column to shatft
connection detail in Type Il shaft, location of inspection tubes, bundling of longitudinal rebar, rebar splicing,
concrete cover)

d. Geotechnical Construction Considerations (end bearing, skin friction, permanent casing, rock socket)

e. Corrosion Construction Considerations (Corrosive soil, lowest ground water elevation).

Topic 10: Future Meetings

CIDH Pile Non-Standard Mitigation Meeting (see BCM 130-21.0)
CIDH Pile Mitigation Plan Review Meeting (see BCM 130-12.0)

oo

Topic 11: Safety

Applicable Construction Safety Orders.

For CIDH Piles 30 inches or greater in diameter and deeper than 20 ft’, Cal-OSHA Mining and Tunneling
Safety Orders apply. (see BCM 145-5.0)

c. MSDS for all drilling slurries and chemical additives

oo

Topic 12: Adjourn Meeting

Bridge Construction Memo 130-20.0
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December 9, 2011
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Action Item No. 1

Who:

Due:

Action Item No. 2

Who:

Due:

Bin List

Attachm
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