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DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET
RICHMOND, 23219-2000

David S. Ekern, P.E.
COMMISSIONER

July 11, 2008

SUBJECT: Manual of the Structure and Bridge Division
Volume V - Part 4
Prestressed Concrete Beam Standards

MEMORANDUM

TO: Holders of Volume V — Part 4: Prestressed Concrete Beam Standards

All of the standard sheets in this series have been revised. Two blocks for the P.E. stamp have
been added to the lower left hand corner and the copyright date has been changed to 2008. Some
details have been rearranged to provide space for the P. E. stamps.

NOTE: Standard sheets are not required to be sealed and signed at this time.

VOIDED STANDARDS:

None

NEW ISSUES:

File Number Description

INSTR-2 and -3 Added instructions for external users for accessing MicroStation
(.dgn) files and cell library (pcb.cel) and for printing manual.

PCBT-MISC2 Standard sheet along with NOTES TO DESIGNER added. With

the addition of the P.E. blocks, there was insufficient space for all
of the details on the PCBT-MISC (now MISC1) standard sheet.
Therefore, the TOP FLANGE and WEB REINFORCEMENT
END DETAILS and the BOTTOM FLANGE REINFORCEMENT
END DETAILS were moved to this sheet.

VirginiaDOT.org
WE KEEP VIRGINIA MOVING



Page 2
July 11, 2008

NEW ISSUES (cont’d):
File Number

PCB-MISC

REVISIONS:
File Number

INSTR-1
TOC-1 thru -5

TOC-6

PCBT-29S thru -93S
PCBT-29C thru -93C

PCBT-29S-2 thru -93S-2
PCBT-29C-2 thru -93C-2

PCBT-D1 and -D2

PCB-2S thru -6S
PCB-3C thru -6C

PCB-2S-2 thru -6S-2
PCB-3C-2 thru -6C-2

PCB-D3 and -D4

Description

Standard sheet added along with NOTES TO DESIGNER. With
the addition of the P.E. blocks, there was insufficient space for all
of the details on the PCB-series standard sheets. Therefore, the
DEAD LOAD DEFLECTION DIAGRAM, TYPICAL BOTTOM
FLANGE EDGE DETAIL and CAMBER DIAGRAM were
moved to this sheet.

Description of change(s)

Falcon location changed.

Deleted “PCB” from file name. Added —-DGN link to each standard
in the table of contents for downloading .dgn file

Deleted “PCB” from file name. Added -CEL link for downloading
cell library (pcb.cel).

Section A-A: Clarified to show cross slope for dimensions G and
H.

NOTES TO DESIGNER: Added note to include PCBT-MISC1
and PCBT-MISC2 standards when using Bulb-T standard sheet.

Notes: Revised bolt tightening requirements.

Added blocks for P. E. stamp. Rearranged sheets, moving some
details to new PCB-MISC. sheet.

Notes to Designer: Added note to include PCB-MISC standard
when using beam standard sheet.

Notes: Revised bolt tightening requirements.
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RETAIN THIS MEMO IN FRONT OF INDEX TO VOLUME V - PART 4.

/original signed/
Julius F. J. Volgyi, Jr., P.E.
Assistant State Structure and Bridge Engineer

For: Kendal R. Walus, P.E.
State Structure and Bridge Engineer



DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET
RICHMOND, 23219-2000

David S. Ekern, P.E.
COMMISSIONER

August 31, 2007
MEMORANDUM
TO: Holders of Manual

SUBJECT: Manual of the Structure and Bridge Division
Volume V - Part 4
Prestressed Concrete Beam Standards

All of the standards in the Manual of the Structure and Bridge Division Volume V — Part 4 have
been revised including the NOTES TO DESIGNER. Major revisions include updating the
standards to the drafting requirements of the office practice (Manual of the Structure and Bridge
Division, Volume V - Part 2, Chapter 1) and conversion to MicroStation V8. Some standard
sheets were congested and are now expanded to more sheets, etc. Due to the numerous changes,
many editorial in nature, not all of the specific changes will be listed under REVISIONS. Only
the major revisions will be noted. The cell library (pcb.cel) has been expanded and revised. The
CELLS-series sheets have been totally reformatted.

VOIDED STANDARDS:

None

NEW ISSUES:

The following standards are new issues:

PCBT-MISC All of the Bulb-T standard sheets (PCBT-29S thru -93S and -29C thru -93C) were
congested. Therefore, the reinforcing steel schedule and the dead load deflection
diagram were moved to this sheet. This sheet will be required to be used together
with the Bulb-T sheets. In addition, top and bottom flange reinforcement details
at end diaphragms, integral backwalls and closure diaphragms are added to more
clearly show the congested reinforcement typical at beam ends.

PCBT-CLOS1 Closure diaphragms details for PCBT-29 thru PCBT-61.

PCBT-CLOS2 Closure diaphragms details for PCBT-69 thru PCBT-93.
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REVISIONS:

As noted in the introduction, only the major changes are noted below:

PCB (AASHTO beams, Type 2 thru 6, simple (S) and continuous(C)):

PCB-D3
and -D4

PCBT-29S
thru -93S

PCBT-29C
thru -93C

PCBT-D1
and -D2

CELLS
-series

Vertical stirrups at ends changed to hairpin bars. Stirrups at ends are “crossed.”
The two #5 bars (BL0501) have been deleted based on research at the VTRC.

Structural steel changed to ASTM A36; bolt tightening procedure changed;
connector plate alternate added.

Standard now requires two sheets (standard with PCBT-MISC). Vertical stirrup
bar changed to hairpin bar. Shape of bar into deck changed as well as additional
dimension needed due to wide flange and cross slope to insure that reinforcement
which extends into deck is neither too long or too short. Bottom flange edge
detail added. The two #5 bars (BL0501) have been deleted based on research at
the VTRC.

Same as above plus end view at closure diaphragm added. Continuity bars are
detailed as 4 #6 hairpin bars.

Structural steel changed to ASTM A36; bolt tightening procedure changed;
connector plate alternate added.

As noted in the introduction, the cell library (pch.cel) has been greatly expanded
including clipped details for Bulb-T ends. The sheets have been totally
reformatted. The sheets are now in 8 %2” x 11” format and include an index listing
the cells in alphabetical order with a cross reference to the file number for easier
location.

RETAIN THIS MEMO IN FRONT OF INDEX
TO VOLUME V - PART 4

/original signed/
Julius F. J. Vélgyi, Jr., P.E.
Assistant State Structure and Bridge Engineer

For: Kendal R. Walus, P.E.
State Structure and Bridge Engineer



DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET
RICHMOND, 23219-2000

PHILIP A. SHUCET
COMMISSIONER

November 1, 2004

Manual of the Structure and Bridge Division
Volume V — Part 4
Prestressed Concrete Beam Standards

MEMORANDUM

TO: Holders of Volume V — Part 4 --- Prestressed Concrete Beam Standards

REVISIONS:

The following sheets are revised:

TOC

INSTR

NOTE:

This sheet was previously named “INDEX.” Sheets that are intended to be 11 x 17 are
marked with an asterisk (*). Note added at the bottom of the sheet to explain asterisk
symbol.

Previous file name was PCBINSTR. “Instructions” at top of sheet deleted. Added
“GENERAL" to title at bottom of sheet. Reduced “Table of Contents” from 4 sheets to 3
sheets.

The borders on all 8 %2 x 11 sheets are now %" except for the left which is 1”. The font has
been changed from Universe to Arial. In some instances the NOTES TO DESIGNER may
have spilled over to additional sheet(s) due to the changes in the border and font. The 8 2 x
11 sheets have not been redistributed.

RETAIN THIS MEMO IN FRONT OF INDEX TO VOLUME V — PART 4.

/original signed/
Julius F. J. Vélgyi, Jr., P.E.
Assistant State Structure and Bridge Engineer

For: Malcolm T. Kerley, P.E.
State Structure and Bridge Engineer

Attachments

VirginiaDOT.org
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DEPARTMENT OF TRANSPORTATION
1401 EAST BROAD STREET
RICHMOND, 23219-2000

CHARLES D. NOTTINGHAM MALCOLM T. KERLEY
COMMISSIONER STATE STRUCTURE AND BRIDGE ENGINEER

May 7, 2001

Manual of the Structure and Bridge Division
Volume V — Part 4
Prestressed Concrete Beam Standards

MEMORANDUM

TO: Holders of Volume V — Part 4 --- Prestressed Concrete Beam Standards

NEW ISSUE:

This new issue of the prestressed concrete beam standards consists of the Virginia Prestressed Concrete
Bulb-T's (PCBT-series). Interior diaphragms details are galvanized steel. End diaphragms will continue to be
cast-in-place concrete. Additional notes are included in the INSTRUCTIONS. Section properties for the Bulb-T's
are also enclosed. This sheet will eventually be included in the Manual of the Structure and Bridge Division,
Volume V — Part 2, when the prestressed concrete portion is updated.

REVISIONS:

The AASHTO/PCI Prestressed Concrete Beams, Types |l through VI (PCB-series) have been extensively
revised/updated to agree with some of the changes made to the Bulb-T's (see above). Diaphragm details similar
to those used with the Bulb-T's are also included. The alternate details for the stress-relieved strands have been

deleted. As with the Bulb-T’s, we will begin using steel interior diaphragms. The end diaphragms will continue to
be cast-in-place. Eventually, the PCB-series will be retired.

RETAIN THIS MEMO IN FRONT OF INDEX TO VOLUME V — PART 4.

Julius F. J. Vélgyi, Jr., P.E.
Assistant State Structure and Bridge Engineer

For: Malcolm T. Kerley, P.E.
State Structure and Bridge Engineer

Attachments

VirginiaDOT.org
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VIRGINIA DEPARTMENT OF TRANSPORTATION
MANUAL OF THE STRUCTURE AND BRIDGE DIVISION

VOLUME V - PART 4
PRESTRESSED CONCRETE BEAM STANDARDS

The prestressed concrete beam standards (PCBT-series and PCB-series) include the Virginia
Prestressed Concrete Bulb-T's (PCBT-series) as well as the AASHTO/PCI Prestressed Concrete
Beams, Types Il through VI (PCB-series). The PCBT standards were developed using the Bulb-T
sections adopted by the Prestressed Concrete Committee for Economic Fabrication (PCEF), a
joint committee of FHWA bridge engineers, mid-Atlantic State DOT engineers and precast,
prestressed concrete supplies. The Bulb-T's range from 29” in depth to 93” in depth (in 8”
multiples). At this time Virginia DOT is utilizing a 7” web to allow for two rows of harped strands.

See Manual of the Structure and Bridge Division, Volume V — Part 2, Chapter 12, for section
properties, weights, etc. and tables for selecting economic beam sizes (preliminary design).

Standard sheets have been developed for both simple spans (-S after the file number) and for
continuous for live load spans (-C after the file number). There is no AASHTO Type Il beam for
continuous spans. Refer to NOTES TO DESIGNER for specific comments on each standard
sheet.

Standards for diaphragms have been developed for the following: cells for cast-in-place
concrete end and intermediate diaphragms for both Bulb-T's and AASHTO/PCI beams; insertable
sheets for galvanized steel intermediate diaphragms for both Bulb-T's and AASHTO/PCI beams;
closure (continuity) diaphragms for Bulb-T's. The end and intermediate diaphragm details may
be placed on the TRANSVERSE SECTION sheet if there is enough room. For the cast-in-place
concrete diaphragms, the reinforcing steel details (bar designations, sizes, lengths, weights, etc.)
must be added to the REINFORCING STEEL SCHEDULE under SUPERSTRUCTURE. Under
LOCATION, note as END DIAPHRAGMS, INTERMEDIATE DIAPHRAGMS or CLOSURE
DIAPHRAGMS. For the galvanized steel intermediate diaphragms, the steel quantities are
included in price bid for prestressed concrete beams and should be so noted under the
GENERAL NOTES on the title sheet of plans.

Completion of the project block, title block and lower left corner shall be in accordance with the
requirements of File Nos. 04.04-1 thru -3 of the Manual of the Structure and Bridge Division,
Volume V — Part 2 and as specified herein. If the standard sheet is modified by the designer, the
letters “MOD.” (without quotes) shall be added behind the standard designation in the lower left
portion of the border, e.g., PCBT-29S MOD. In general, in the title block (lower right corner of
sheet) of the standard sheets, Designed, Drawn and Checked appear blank. For standard sheets
that are intended to be insertable sheets without any design or detailing requirements, Designed,
Drawn and Checked are already filled in with “S&B DIV”. If design data is added and/or details
are modified, these fields should be filled in with the appropriate initials.

The CADD standard beam detail sheets are located in Falcon [...\PROJECTS\br-stand\sbr\pcb]
directory (central office environment). The drawing file name for the standard sheet corresponds
with the file number (name of standard sheet) as listed in the Table of Contents (minus the dash).
For example, standard PCBT-29C is drawing pcbt29c.dgn.

VOL. V -PART 4

PRESTRESSED CONCRETE BEAM STANDARDS DATE: 113012008
GENERAL INSTRUCTIONS SHEET 1of4

FILE NO. INSTR-1




VIRGINIA DEPARTMENT OF TRANSPORTATION
MANUAL OF THE STRUCTURE AND BRIDGE DIVISION

VOLUME V - PART 4
PRESTRESSED CONCRETE BEAM STANDARDS

A cell library (pcb.cel) is included with the standards to allow the designer to modify/replace
details on the standard sheets. The PCBCELLS sheets included herein depict the cells found in
the cell library along with the name of the cell, an image of the cell, a description of the cell and
the origin of cell. The origin of cell is indicated by a star <y For department staff to attach the
cell library, use the pull down menu in MicroStation under ELEMENT — CELLS and select FILE to
get a drop-down listing of available cell libraries. For external users, the cell library is included as
an attachment to this file. Click on the attachment tab.

VOL. V -PART 4

PRESTRESSED CONCRETE BEAM STANDARDS DATE: 113012008
GENERAL INSTRUCTIONS SHEET 2014

EILE NO. INSTR-2




VIRGINIA DEPARTMENT OF TRANSPORTATION
MANUAL OF THE STRUCTURE AND BRIDGE DIVISION

VOLUME V - PART 4
PRESTRESSED CONCRETE BEAM STANDARDS

For external users, the CADD standard detail sheets are attached to the PDF files for each
drawing located on VDOT’s Structure and Bridge Division website. The user will need Adobe
Reader version 7.0 or higher to be able to access the files. Either click on the DGN link in the
table of contents or click on the attachment tab in the PDF file for each standard sheet.

Using either method, the screen will appear similar to that shown below.

— By left clicking on the icon, the following menu will appear:

Users may then save the file to their computer.

VOL. V -PART 4

PRESTRESSED CONCRETE BEAM STANDARDS DATE: 103012008
EXTERNAL USERS: FILE ACCESS INSTRUCTIONS  |sHeet 3or4

FILE NO. INSTR-3




VIRGINIA DEPARTMENT OF TRANSPORTATION
MANUAL OF THE STRUCTURE AND BRIDGE DIVISION

VOLUME V - PART 4
PRESTRESSED CONCRETE BEAM STANDARDS

For accessing the cell library, click on CEL link in the table of contents.

To simplify printing of this manual, a PDF of the complete manual in one PDF file with no links
may be accessed by clicking on the link below.

Full manual no links
If the printer has both 8 %2 x 11 and 11 x 17 paper sizes available, the drawings and notes to

designer may be printed on the correct paper size by placing a check next to the item “Choose
Paper Source by PDF page size” as shown in the dialog below:

If the printer only has 8 ¥2 x 11 paper, the drawings will default to the reduced paper size.

Depending on the printer margins, the 11 x 17 drawing(s) may not be true half-size drawing(s).

VOL. V -PART 4

PRESTRESSED CONCRETE BEAM STANDARDS DATE: 103012008
EXTERNAL USERS: FILE ACCESS INSTRUCTIONS  |sHeet 40r4

FILE NO. INSTR-4
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