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DEPARTMENT OF TRANSPORTATION 
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RICHMOND, 23219-2000 
Charles A. Kilpatrick, P.E.   

 COMMISSIONER   
   

 
March 10, 2015 
 
SUBJECT:   Manual of the Structure and Bridge Division – Part 8 
  SS-8 Steel Beam with Timber Deck Superstructure Standards 
 
MEMORANDUM  
 
TO:   Holders of Manual 
 
 
VOIDED: 
 
None 
 
 
NEW ISSUES: 
 
File Number   Description of change(s) 
  
SS8-5C Railing termination details (with curb) for obtuse corner 
SS8-5C-2 
SS8-5D Railing termination details (without curb) for obtuse corner 
SS8-5D-2 
SS8-6B Curb details where filler plate required due to beam flange width 
SS8-6B-2 
 
 
REVISIONS: 
 
File Number   Description of change(s) 
  
All Files Removed “Vol. V” from Title Blocks.  
SS8TOC-1 and -2 Revised dates and added additional sheet information. 
SS8INSTR-1 thru -11 Modified page headers. 
SS8INSTR-1 Updated modification requirements. 
SS8INSTR-5 Clarified length used in tables and updated File No. reference. 
SS8INSTR-6 and -7 Revised beam tables. 
SS8INSTR-8 thru -10 Inserted instructions for and alternate beam tables. 
SS8INSTR-11 Moved Dead Load Reaction content to sheet 11. 
SS8INSTR-12 Moved Camber content to sheet 12. 
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March 10, 2015 
 
REVISIONS:(cont’d) 
 
File Number   Description of change(s) 
 
SS8-1 Updated specification and manual references.  Revised signature 

lines in Title Block. 
SS8-1-2 Updated inclusion instructions for new standards issued.  Removed 

Volume V reference.  Moved Developed Section Along to second 
sheet and added Title Block content.  

SS8-2 Updated skew note moving post adjustment instructions to Notes 
to Designer and expanding content.  Revised dressed dimensions 
for plank flooring and typical butt splice note in Transverse 
Section. 

SS8-2-2 Updated inclusion instructions for new standards issued. 
SS8-2-3 Updated variable “C” definition. 
SS8-2-5 Added instructions for rail and end posts in obtuse corners and for 

diaphragms in acute corners to the Framing Plan section.  Moved 
content to additional sheets and added instructions on Notes. 

SS8-3A Revised existing diaphragm connection details for partial depth 
connector plates.  Added Detail for Diaphragm Line Adjacent to 
Bearing.  Revised button head bolt designation through timber 
curbing.  Revised bolt spacing in Section D-D, railing post length 
and distances between top of web and post to web connection.  
Revised diaphragm bolt spacing for beam section depths larger 
than W24.  Added typical dimensions to Section E-E and adjusted 
channel clip callout leader lines. 

SS8-3A-2 Updated standard set instructions for newly issued standards. 
SS8-3B Revised button head bolt designation through timber curbing.  

Revised bolt spacing in Section D-D, railing post length and 
distances between top of web and post to web connection.  Revised 
diaphragm bolt spacing for beam section depths larger than W24.  
Revised diaphragm connection angle lengths for all W shapes.    
Added typical dimensions to Section E-E. 

SS8-3B-2 Updated standard set instructions for newly issued standards. 
SS8-3C Revised existing diaphragm connection details for partial depth 

connector plates.  Added Detail for Diaphragm Line Adjacent to 
Bearing.  Removed alternate web to post connection section note.  
Revised web to post connection details and railing post length.  
Revised diaphragm bolt spacing for W18 to W24 beams.  Added 
typical dimensions to Section E-E and adjusted channel clip callout 
leader lines. 

SS8-3C-2 Updated standard set instructions for newly issued standards. 
SS8-3D Removed alternate web to post connection section note.  Revised 

web to post connection details and railing post length.  Revised 
diaphragm bolt spacing for W18 to W24 beams.  Revised 
diaphragm connection angle lengths for all W shapes.  Added 
typical dimensions to Section E-E. 

SS8-3D-2 Updated standard set instructions for newly issued standards. 
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March 10, 2015 
 
REVISIONS:(cont’d) 
 
File Number   Description of change(s) 
 
SS8-4 Added Bridge Lug Detail and Waterproofing Detail and expanded 

related notes.  Prohibited butt splicing for plank lengths < 32 feet.  
Authorized District Bridge Engineer to determine when placing 
planks perpendicular on skewed bridges is beneficial. 

SS8-4-2 Updated standard set instructions for newly issued standards. 
SS8-5A Added brackets to and revised final note involving skew.   

Removed “Set” nomenclature from Elevation view of C6x8.2 
Rubrail Detail. 

SS8-5A-2 Updated standard set instructions for newly issued standards.  
Replaced previous instructions for Notes. 

SS8-5B Deleted final sentence in third note and added bracketed note.  
Removed erroneous curb line and callout from Plan view of 
Termination Detail. 

SS8-5B-2 Updated standard set instructions for newly issued standards.  
Added instructions for Notes. 

SS8-6A Changed standard name from SS8-6 to SS8-6A.  Revised skew 
angles in Abutment Elevations in Obtuse Corners.  Revised button 
head bolt ASTM designation.  Added note to indicate which details 
to use based on skew, corner and situation.  Added callout for two 
bolts per rail post to Section A-A. 

SS8-6A-2 Changed standard name from SS8-6-2 to SS8-6A-2.  Updated 
standard set instructions for newly issued standards. 

CELLINDEX-1 thru -5 Added category header to cell groups and individual descriptions 
to each cell. 

SS8CELLS-57 thru -60 Updated Transverse Section cells per revisions made to standard 
sheets and adjusted scale. 

 
 
 
 
 
 RETAIN THIS MEMO IN FRONT OF INDEX TO PART 8 
 
 
 
/original signed/ 
Prasad Nallapaneni, P.E. 
Assistant State Structure and Bridge Engineer 
 
 
For:  Kendal R. Walus, P.E. 
State Structure and Bridge Engineer 
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COMMONWEALTH of  VIRGINIA 
 

DEPARTMENT OF TRANSPORTATION 
1401 EAST BROAD STREET 

RICHMOND, 23219-2000 

Gregory A. Whirley   
 COMMISSIONER   

   

 
August 30, 2012 
 
SUBJECT:   Manual of the Structure and Bridge Division 
  Volume V – Part 8 
  Steel Beam with Timber Deck Superstructure Standards 
 
MEMORANDUM  
 
TO:   Holders of Volume V – Part 8: Steel Beam with Timber Deck Superstructure Standards 
 
The revision is intended to clarify modifications to standards. Design waivers/exceptions are 
required when changes to the standards are made.  
 
VOIDED: 
 
None 
 
 
NEW ISSUES: 

 
None 
 
 
REVISIONS: 
 
 
File Number   Description of change(s) 
 
SS8TOC-1 Revised date of sheet; added additional page, SS8INSTR-2. 
SS8INSTR-1 Revised modification policy; moved last two paragraphs to new 

page. 
SS8INSTR-2 Added paragraphs from previous page. 
SS8INSTR-3 thru -8 Revised page numbers.  
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  RETAIN THIS MEMO IN FRONT OF INDEX TO VOLUME V – PART 8 
 
 
 
 
 
 
/original signed/ 
Julius F. J. Völgyi, Jr., P.E. 
Assistant State Structure and Bridge Engineer 
 
 
For:  Kendal R. Walus, P.E. 
State Structure and Bridge Engineer 
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COMMONWEALTH of  VIRGINIA 
 

DEPARTMENT OF TRANSPORTATION 
1401 EAST BROAD STREET 

RICHMOND, 23219-2000 

Gregory A. Whirley   
Acting COMMISSIONER   

   

 
June 14, 2010 
 
SUBJECT:   Manual of the Structure and Bridge Division 
  Volume V – Part 8 
  Steel Beam with Timber Deck Superstructure Standards 
 
MEMORANDUM  
 
TO:   Holders of Volume V – Part 8: Steel Beam with Timber Deck Superstructure Standards  
 
 
 
VOIDED: 
 
None 
 
 
NEW ISSUES: 
 
File Number   Description of change(s) 
 
None  
 
REVISIONS: 
 
 
Note: For all standards, the block with FHWA Region 3 and block in the upper right corner for 
Special Provisions/Copied Notes has been deleted .  The  copyright  date  has  been  changed to 
2010. 
 
 
File Number   Description of change(s) 
 
SS8TOC-1 and -2  Revised dates of applicable sheets. 
 
SS8INSTR-7   Changed variable for beam spacing to “Y”. 
 
SS8-2-3   Revised description for variable “S”. 
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  RETAIN THIS MEMO IN FRONT OF INDEX TO VOLUME V – PART 8 
 
 
 
 
 
 
 
/original signed/ 
Julius F. J. Völgyi, Jr., P.E. 
Assistant State Structure and Bridge Engineer 
 
 
For:  Kendal R. Walus, P.E. 
State Structure and Bridge Engineer 
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COMMONWEALTH of  VIRGINIA 
 

DEPARTMENT OF TRANSPORTATION 
1401 EAST BROAD STREET 

RICHMOND, 23219-2000 
David S. Ekern, P.E.   

COMMISSIONER   
   

  
May 29, 2009 
 
SUBJECT:   Manual of the Structure and Bridge Division 
  Volume V – Part 8 
  SS-8 Steel Beam with Timber Deck Superstructure Standards 
 
MEMORANDUM  
 
TO:   Holders of Volume V – Part 8: SS-8 Steel Beam with Timber Deck Superstructure 
Standards 
 
NOTE:  Effective with the December Advertisement, Standards shall be sealed and signed 
in accordance with Volume V – Part 2, File No. 01.16.1 thru 01.16.7. 
 
 
VOIDED STANDARDS: 
 
None 
 
 
NEW ISSUES: 
 
File Number   Description 
 
None   
 
 
REVISIONS: 
   
File Number Description of changes(s) 
 
SS8-1 

 
Title sheet border revised to agree with new FSHT cell. 
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 RETAIN THIS MEMO IN FRONT OF INDEX TO VOLUME V – PART 8 
 
 
 
 
 
 
/original signed/ 
Julius F. J. Völgyi, Jr., P.E. 
Assistant State Structure and Bridge Engineer 
 
 
For:  Kendal R. Walus, P.E. 
State Structure and Bridge Engineer 
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COMMONWEALTH of  VIRGINIA 
 

DEPARTMENT OF TRANSPORTATION 
1401 EAST BROAD STREET 

RICHMOND, 23219-2000 
David S. Ekern, P.E.   

COMMISSIONER   
   

September 12, 2008 
 
MEMORANDUM  
 
TO:  Holders of Manual 
 
SUBJECT: Manual of the Structure and Bridge Division 
 Volume V – Part 8 – SS-8 Steel Beam with Timber Deck Superstructure Standards 
    
 
 
NEW ISSUE: 
 
Manual of the Structure and Bridge Division, Volume V – Part 8 – SS-8 Steel Beam with Timber 
Deck Superstructure Standards is a new issue replacing the SS-7 Standard Steel Beam – Timber 
Deck Bridges standard which was last revised in 1987 and is currently VOIDED.  The SS-8 
standards include standards for a complete set of plans including title sheet.  General, railing and 
diaphragm connection, timber attachment, railing termination and curb details (when applicable) 
are included.  Cells are available to customize the general details to fit the particular details of 
the bridge.  Details are provided compatible with face-to-face of rail widths greater than or equal 
to 12 feet, beam lengths up to approximately 75 feet and any skew angle.  
 
 
 

 
RETAIN THIS MEMO IN FRONT OF INDEX 

TO VOLUME V – PART 8. 
 
 
 
 
/original signed/ 
Julius F. J. Völgyi, Jr., P.E. 
Assistant State Structure and Bridge Engineer 
 
 
For: Kendal R. Walus, P.E. 
State Structure and Bridge Engineer 
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VIRGINIA DEPARTMENT OF TRANSPORTATION 
MANUAL OF THE STRUCTURE AND BRIDGE DIVISION 

 
PART 8 

SS-8 STEEL BEAM WITH TIMBER DECK SUPERSTRUCTURE STANDARDS 
 
 
GENERAL INSTRUCTIONS: 
 
The steel beam with timber deck superstructure standards shall only be used on low volume 
roads (ADT < 750) where the design speed does not exceed 45 mph.  The superstructure 
consists of timber flooring bolted non-composite to rolled beams.  Historically, State forces have 
fabricated, constructed and maintained the majority of bridges utilizing this type of superstructure. 
 
The standard is intended to use a beam spacing of 2’-0” where roadway width may vary in 
increments of 2’-0” by adding or deleting lines of beams.  Limitations due to existing abutment 
width may require a slight variation in beam spacing to obtain the required roadway width.  Beam 
tables with beam lengths up to 74’-11” are provided in this section along with instructions on their 
use. 
 
The railing systems detailed in the standards use a crash tested railing, but not for this particular 
application.  A design exception has been approved by the State Structure and Bridge Engineer 
for use with this standard.  FHWA approval is required for use of the rail system on Federal 
Oversight projects. 
 
The standards are in plan set format with a title sheet followed by interior sheets.  A plan number 
is required.  Refer to notes to designer for specific comments on each standard sheet. 
 
The designer must check abutment and pier locations to ensure: sufficient depth for 
superstructure, sufficient width to accommodate bearing details and all minimum dimensions and 
clearances are met for existing and new substructures.  Substructure details need to be added to 
complete a set of plans. 
 
For SS8-1, completion of the project block, title block and lower left corner shall be in accordance 
with the requirements of Section Nos. 02.02, 02.04 and 02.05 of Part 2 of this manual and as 
specified herein.  For the remaining standard sheets, 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 
Part 2 of this manual 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., SS8-2 MOD.  
Minor modifications do not require approval (except for those proposed by Concessionaire/ 
Design-Builder where emailed approval by the District Structure and Bridge Engineer 
documented to the project design file is required for any modifications).  See Part 1 of this 
manual, File No. Pre.02-6 for definition of minor modification. 
 
Modifications not considered minor as defined in File No. Pre.02-6 require email approval by the 
District Structure and Bridge Engineer documented to the project design file unless a design 
exception is required. 
 
In general, in the title block (lower right hand corner of sheet) Designed, Drawn and Checked are 
blank and need to be filled in with the appropriate initials.  For standard sheets without any design 
or detailing requirements, Designed, Drawn and Checked are filled in with “S&B Div”.   If the 
design or details are modified, these fields should be filled in with initials as appropriate. 
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 FILE NO.  SS8INSTR-2 
 

 
 
GENERAL INSTRUCTIONS (cont.’d): 
 
The CADD standard detail sheets are located in Falcon […\PROJECTS\br-stand\sbr\ss8] 
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 SS8-2 is drawing ss82.dgn. 
 
A cell library (ss8.cel) is included with the standards to allow the designer to add the required 
details on the standard sheets.   The SS8CELLS sheets 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 the cell is indicated by a star       .   To attach the cell library, use the pull down menu 
in MicroStation under ELEMENT – CELLS and select FILE to obtain a drop-down listing of the 
available cell libraries. 
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 SHEET 3 of 12 
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EXTERNAL USERS:  FILE ACCESS INSTRUCTIONS: 

 
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(s), the following menu will appear: 
 
 
 

   Users may then save the file(s) to their computer. 
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EXTERNAL USERS:  FILE ACCESS INSTRUCTIONS (cont.’d): 
 
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 ½ 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 ½ 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). 
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INSTRUCTIONS ON USE OF BEAM TABLES: 

 
The beam tables on the following two sheets provide the required W-shape for the face-to-face of 
rail width, beam spacing, number of beams and length (end of beam to end of beam) designated.  
Design is based on:  timber floor at 50 pcf, 3” asphalt overlay at 37 psf and 2” future wearing 
surface at 25 psf. 
 
Table 1 is used when face-to-face of rail width is less than 20’-0”.  Design is for one lane of traffic.  
The beam sections denoted adhere to LRFD strength and optional live load deflection criteria.  
Table 2 is used when face-to-face of rail width is greater than or equal to 20’-0”.  Design is for two 
or more lanes of live load.  The beam sections denoted adhere to AASHTO LRFD strength 
criteria.  The optional live load deflection criteria is met for the largest number of beams in each 
column. 
 
To obtain the required beam size: 

1. Pick the appropriate table based on face-to-face of rail dimension. 
2. Divide the face-to-face of rail dimension by 2 (feet).  Round up/down to the nearest 

integer.  This will provide the number of spaces. 
3. Divide the face-to-face of rail dimension by the integer number to obtain the beam 

spacing.  In the table, there are three ranges of beam spacing shown.  If the spacing 
does not fall within any of the ranges, return to step 2 and round in the opposite direction. 

4. Determine the appropriate column for the applicable range and number of beams. 
5. Scroll down the column to the row of the required beam length rounded up to the nearest 

foot if between values.  Read the beam size. 
 
Example: Beam length set at 61’-9” and face-to-face of rail computed (set) at 19’-6”. 

1. Use the beam table on File No. SS8INSTR-6 since 19’-6” < 20’-0”. 
2. 19.50’ / 2’ per space = 9.75 spaces.  In this instance, round up to 10 spaces. 
3. 19.50’ / 10 beam spaces = 1.95’ which falls within one of the beam spacing ranges. 
4. Find the column for:  1’-10” < x < 2’-0”, number of beams = 10 spaces + 1 = 11 beams. 
5. Scroll down the column to the row corresponding to the beam length rounded up to 62’ 

and pick W 27 x 94 from the table. 
 

The beam tables may be used without further calculation only if the Framing Plan cell 
corresponding to the beam length is used with no modifications to the diaphragm spacing.  The 
beams are not composite with the deck.  Allowable compressive stress in the top flange is 
dependent on the unbraced length.  Any deviation from the diaphragm spacing shown in the 
framing plan cells will require independent beam calculations. 
 
The Framing Plan cells are based on the maximum railing post spacing of 6’-3”.  Where possible, 
the diaphragm spacing coincides with the rail post spacing. 
 
Available shelf height or hydraulic opening may dictate the use of a shallower beam section than 
found in the table.  Both beam tables indicate whether strength or deflection controls the design.  
Where strength controls, a shallower section having an equivalent or greater section modulus 
may be used in place of the specified section.  Where deflection controls, a shallower section 
having an equivalent or greater moment of inertia may be used in place of the specified section.   
Independent beam calculations are not required, but the designer must ensure the section is of 
sufficient depth to make the railing and diaphragm connections.   
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 FILE NO.  SS8INSTR-8 
 

 
INSTRUCTIONS ON USE OF ALTERNATE BEAM TABLES: 

 
When the available shelf height or hydraulic opening dictates the use of a shallower beam section 
than derived using the beam tables on File No. SS8INSTR-6 or -7, the alternate beam tables 
found on the following two sheets may be used.  The alternate beam tables provide the required 
section modulus and moment of inertia for the face-to-face of rail width, beam spacing, number of 
beams and length (end of beam to end of beam designated).   
 
Note that the standard railing details with curb do not fit within the web of a beam smaller than a 
W12 nor fit within the web of a W12 beam larger than a W12x35.   The designer must ensure the 
section is of sufficient depth to make the railing (with/without curb) and diaphragm connections. 
 
The designs used in the alternate beam tables use the same criteria as those in the beam tables. 
 
To obtain the required beam size using the Alternate Beam Table: 

1. Follow the steps provided on File No. SS8INSTR-5 to obtain the required beam size 
using the Beam Table on File No. SS8INSTR-6 or -7. 

2. Where the available shelf height or hydraulic opening dictates the use of a shallower 
section, use the Alternate Beam Table on File No. SS8INSTR-9 or -10 to determine the 
required section modulus and moment of inertia using the same face-to-face of rail width, 
beam spacing, number of beams and beam length originally selected. 

3. Select a beam with a larger section modulus and moment of inertia that fits the available 
space. 

 
Example: Beam length set at 34’-0” and face-to-face of rail computed (set) at 19’-6”.   

1. Following the instructions on File No. SS8INSTR-5, 10 beams with 9 spaces at 2’-2” was 
selected and a W24x55 section was derived using the appropriate beam table. 

2. However, the available shelf height is only sufficient for a beam depth up to 18”.  Using 
the alternate beam table for the same face-to-face of rail width, beam spacing, number of 
beams and beam length originally selected, a section modulus of 98.3 in3 and a moment 
of inertia of 707 in4 is required. 

3. With a section modulus of 98.3 in3 and a moment of inertia of 890 in4, a W18x55 may be 
used. 

 
The alternate beam tables may be used only if the Framing Plan cell corresponding to the beam 
length is used with no modifications to the diaphragm spacing.  The beams are not composite 
with the deck.  Allowable compressive stress in the top flange is dependent on the unbraced 
length.  Any deviation from the diaphragm spacing shown in the framing plan cells will require 
independent beam calculations.   
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DEAD LOAD REACTION: 
 
For substructure design, use the following equations to determine the approximate dead load 
(DL) reaction for each beam: 
  
DLb = DL reaction of rolled beam (kips) 
 = w x L / 2 
 
DLd  = approximate DL reaction of diaphragms (kips) 
 = L x 0.012 klf / 2 
 
DLr1 = approximate reaction of railing with curb distributed over three beams (kips) 
 = L x 0.035 klf / 2 
 
DLr2 = approximate reaction of railing without curb distributed over three beams (kips) 
 = L x 0.022 klf / 2 
 
DLm  = DL reaction of timber planks, 3” asphalt overlay and future wearing surface (kips) 
 = L x S x (0.020 ksf + 0.037 ksf + 0.025 ksf ) / 2 
 
 
TDL = Total DL reaction per beam (kips) 
 = DLb + DLd + (DLr1 or DLr2) + DLm 
  
 
Where: w = beam weight per foot (klf) 
 
 L = beam length (feet) 
 
 S = beam spacing (feet) 
 
 
Do not use the unit weights listed above for estimating quantities. 
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CAMBER: 
 
The General Notes specify mill camber up and camber diagrams are not necessary.  Dead load 
deflection for beam lengths up to 41 feet are negligible and camber shall not be specified.  For 
spans greater than 41 feet, camber values may be specified at the discretion of the Engineer.  
Note that beam camber can increase or decrease due to galvanization. 
 
When camber is specified, the effects of vertical alignment (i.e., hump or sag vertical curvature) 
should be considered and combined with the approximate dead load deflection values in the chart 
below: 
 

 
 
Camber diagrams shall not be used.  Place the following note on standard sheet SS8-2: 
 
 Beams shall be cambered __” at the midpoint and __” at quarter points. 
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