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VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
Bridge Project/Plan Authorization and [IM-S&B-19.10
Approval Authority
SPECIFIC SUBJECT: Date:
October 24, 2011
SUPERSEDES:
[IM-S&B-19.9

DIVISION ADMINISTRATOR APPROVAL.:
/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: October 24, 2011

Changes are shaded.
EFFECTIVE DATE
This memorandum is effective for bridge projects advertised after July 1, 2011.
PURPOSE

This IIM is to provide guidance on the design and plan authorization authority based on the
two tiered project development which is being implemented on July 1, 2011. The two tiers are
as follows:

Tier 1 = All projects < $5M (UPC) Construction Cost and that are not Federal Oversight.
Non-federal oversight bridge maintenance projects that are limited to the following
activities may exceed the $5M level:

Bridge painting

Bridge deck patching

Bridge deck overlays and sealing
Bridge Joints

Bridge deck cleaning and washing

For other bridge maintenance projects with a Construction Cost above $5M
(UPC), the District Bridge Engineer may request that the project be
designated Tier 1 thru the District Project Development Engineer.
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Tier 2 = all projects > $5M (UPC) Construction Cost (except as noted above), all projects

designated as Design Build at the Scoping Stage, and any project that has
Federal Oversight

Tier 1 Bridge Projects (No Central Office Oversight)

Project will be developed in the District following established VDOT policies,
guidelines, procedures and standards to ensure consistency throughout the
Commonwealth.

The Districts will have full approval authority for these projects, with the oversight
authority being determined at the project scoping, except that Federal authorizations
and funding verifications must be obtained from Central Office Programming Division
by the District Planning and Investment Manager (PIM).

There will be no Central Office involvement in the project approval process except
when there are deviations from AASHTO minimum standards, VDOT S&B
modifications to AASHTO, VDOT S&B geometrics as shown in the Manual of the
Structure and Bridge Division; environmental issues, R/W authorization; and
submissions to the Commonwealth Transportation Board. AASHTO Bridge and VDOT
S&B deviations shall be resolved by following established S&B design exception or
waiver policies.

Tier 2 Bridge Projects (Central Office Oversight)

Projects shall follow all existing policies, procedures and processes, and shall include
Central Office reviews and approvals during the various stages of the project
development process.

PROJECT ASSIGNMENT AUTHORIZATION

Tier 1 bridge project assignments will be the responsibility of the District Structure and Bridge
Engineer.

Tier 2 bridge project assignments will be the responsibility of the Assistant State Structure and
Bridge Engineer responsible for the Design Engineering Program in coordination with the
District Structure and Bridge Engineer in which the project resides.

Close coordination of project assignments shall occur between the Central Office and District
Bridge Staff to ensure that a defined office is assigned responsibility for each project.
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PRELIMINARY PLAN APPROVAL

The S&B Division Central Office/District will perform reviews and provide approval of all Stage
| Preliminary Plan submissions developed by in-house staff and consultants. The preliminary
plan approval authority is as shown in the following table:

Preliminary Plan — Approval Authority

Plan Type Approval Authority
Tier 1 Projects District Structure & Bridge Engineer
Tier 2 Projects Assistant State Structure & Bridge Engineer

(Design Engineering Program Area) and
FHWA where required, with input from
District Structure and Bridge Engineer

Non-conventional designs and/or State Structure & Bridge Engineer
Bridge construction costs > $25M and FHWA where required

(bridge cost only)

Design Build Projects, PPP Projects and As indicated in the Design-Build Manual,
Locally Administered Projects the PPTA Implementation Manual

and Guidelines, and the Locally
Administered Projects (LAP) Manual

Preliminary plans for new construction and total bridge replacements shall show the layout,
substructure type, superstructure typical section, any unusual or distinctive feature(s) and
sequence of construction (where required). The format should consist of a bridge plan title
sheet and interior bridge plan sheets as needed. Preliminary plans must be accompanied by
comparative estimates for the proposed layout as well as for any alternative layouts that were
considered.

For new and total replacement bridge projects, a preliminary Stage | report shall be
developed. This report shall be posted in iPM after the Stage | plans have been approved.

No final design shall begin until the preliminary plan layout has been approved by the
assigned approval authority. If a hydraulic study is required, the preliminary plan layout shall
not be approved until the analysis has been received.

Maijor revisions to the span layout (i.e. a change from a two span to a three span concept) or
design (i.e. a change from a fully integral abutment to a conventional abutment) concepts
after preliminary plan approval will require a resubmission for authorization to proceed with
the new concepts.
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PREPARATION OF PLANS

Any new bridge requiring a special design superstructure or substructure, or any repair,
alteration, deck/superstructure replacement, or widening performed on an existing bridge
which, in any way, affects the structural capacity or integrity of the structure must have design
and/or detail plans developed showing the proposed work.

Geometrics shown in the Manual of the Structure and Bridge Division, Volume V — Part 2,
Chapter 6, shall be used on all structures unless a design exception/waiver from these
standards is authorized in writing by the State Structure and Bridge Engineer.

Minimum bridge widths can be exceeded subject to the approval of the assigned approval
authority.

All structure plans are to be prepared in accordance with approved AASHTO Bridge Design
Specifications, VDOT Modifications and the Manuals of the Structure and Bridge Division.

Plan numbers are assigned by the Central Office Structure and Bridge Division File Room.
All bridge/drainage ("B" and "D" designation) structure plans (and sketches) shall have a plan
number assigned and an “As-Built” plan completed and recorded in accordance with S&B

Division policy. This also applies to repair plans involving structural modifications.

Tier 1 Bridge Projects (No Central Office Oversight)

Depending on the type of work being performed, Tier 1 bridge projects may be accomplished
by utilizing 8 72" x 11” detail sheets inserted into the contract assembly or by the use of full
size drawings.

Tier 1 Bridge projects utilizing 8 2" x 11” detail sheets may include, but are not limited to, the
following types of structural work:

a) Small drainage structures or other engineered entities with or without road
improvements, such as precast concrete box culverts, structural plate arches, 3-
sided concrete rigid frames, retaining walls, sinkhole remediations, etc.

b) Bridge rail/parapet repairs

c) Bridge repair/preventative maintenance (Regional/District wide)

d) Bridge painting operations

e) Minor bridge structural repairs, e.g. heat straightening beams/girders

f) Bridge deck overlays and sealing

g) Bridge deck cleaning and washing

h) Bridge concrete Gunite repairs

i) Manufactured superstructure (truss)

j) Bridge scour countermeasures or remedial measures

k) Culvert repairs

[) Bridge debris removal
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m) Bridge slope repairs

Tier 1 Bridge projects utilizing full size plans may include, but are not limited to the following
types of structural work:

a) Bridge Only Projects with minimal roadway approach work

b) Special design bridges and structures

c) Bridges or structures using standard drawings for superstructure and substructure
elements (e.g., Retaining Walls, Steel Beam/Timber Deck (SS-8), C-I-P Slab
Spans)

All Tier 2 Bridge projects shall use full size plan sheets.

FHWA REVIEW/APPROVAL.:

Projects in the following categories are to be sent to FHWA for review:

e Interstate projects estimated to have a construction cost (exclusive of construction
engineering and contingencies) > $1.0 million.

¢ |Interstate Preventive Maintenance Projects estimated to have a construction cost >
$5.0 million. The following bridge activites have been defined as “Preventive
Maintenance”:

@)

@)

0)

O 0O OO0 O ()

0)

Seal or replace leaking joints reconstruction of joint areas during joint
replacement or elimination of deck joints.

Deck Overlays: Thin bonded overlays, rigid overlays and asphalt overlays with
waterproof membranes.

Spot and zone painting/coating of structural steel to include bearings for
prestressed concrete members.

Painting/coating of structural steel.

Cathodic Protection (CP) Systems for Bridge Decks, substructure elements and
superstructure elements other than decks.

Electrochemical chloride extraction treatment for deck and substructure
elements.

Scour countermeasures installation

Removing large debris from channels

Retrofit of fracture critical members

Retrofit of fatigue prone details

Concrete deck repairs in conjunction with installation of deck overlays, CP
systems, or ECE treatment.

Substructure concrete repairs in conjunction with installation of CP systems,
ECE treatment, or galvanic anodes.

Application of sealants, coatings, and membranes for surface protection of the
concrete.

Bridge cleaning and/or washing services. (Decks, joints, drains, substructure
horizontal elements and superstructure)

Place concrete mat along the flow line of steel pipe culverts.
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Note: When eligible substructure work and/or painting/coating of ends of
girders under joint locations that are leaking, it is required to seal the joints.
The District may request a waiver from the State Structure and Bridge Engineer
to delay sealing the joints for a period not to exceed one year.

e Projects on the National Highway System (other than Interstate) estimated to have a
construction cost (exclusive of construction engineering and contingencies) > $25.0
million.

See the following link for NHS general information:

http://www.fhwa.dot.gov/planning/nhs//

See the following FHWA website that defines NHS Routes in Virginia:

http://www.fhwa.dot.gov/planning/nhs//maps/val/index.htm

e Projects not meeting the three criteria mentioned above, but have been identified by
FHWA as requiring Federal Oversight.

USE OF STANDARD PLANS AND STANDARD DETAILS

Maximum use is to be made of the standards and details in the various Manuals of the
Structure and Bridge Division, Volume V-series. These details can easily be modified to fit a
particular structure with minimum drafting needed.

FINAL PLAN APPROVAL
The S&B Division/Districts will provide review and recommendation for approval for all final

plan submissions developed by both the in-house staff and consultant community in
accordance with the table shown on the next page.
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Final Plan — Approval Authority
Plan Type Approval Authority
Tier 1 Projects District Structure & Bridge Engineer
Tier 2 Projects Assistant State Structure & Bridge Engineer

(Design Engineering Program Area) and
FHWA where required, with input from
District Structure and Bridge Engineer

Non-conventional designs and/or Assistant State Structure & Bridge Engineer
Bridge construction costs > $25M I(:?_Ievfli'%l\n Ehngineeringl ZFOQI’?F: Area) fand
brid t onl where required, with input from
(bridge cost only) District Structure and Bridge Engineer

Design Build Projects, PPP Projects and As indicated in the Design-Build Manual,
Locally Administered Projects the PPTA Implementation Manual and

Guidelines, and the Locally
Administered Projects (LAP) Manual.

FINAL PLAN SUBMISSION

Completed bridge plan drawings in .dgn and .pdf format shall be archived in accordance with
established file documentation policy. Separate plan sets shall be completed for each
structure, unless the plan set includes an adjacent twin structure.

At Final Plan Submission, the bridge plans are required to be 100% complete.

After plan submission to the Scheduling and Contract Division, no changes relating to plan
quality, constructability and bidability shall to be made without the approval of the Scheduling
and Contract Division.

RECOMMEND FOR APPROVAL AUTHORITY

For Tier 1 bridge projects, the District Project Development Engineer recommends “For
Approval”, and as such, will append his/her signature and date to the title sheet of completed
projects per Manual of the Structure and Bridge Division, Volume V — Part 2.

For Tier 2 bridge projects, the State Structure and Bridge Engineer recommends “For
Approval” and as such will append his/her signature and date to the title sheet of completed
projects per Manual of the Structure and Bridge Division, Volume V — Part 2.
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CC: Chief Engineer
Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
Central Office Structure and Bridge Program Managers
FHWA Virginia Bridge Division Engineer
State Location and Design Engineer



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
WELDING AND SPLICING OF LOAD [IM-S&B-23.2
CARRYING MEMBERS
SPECIFIC SUBJECT: Date:
DECEMBER 3, 2007
SUPERSEDES:
BR-86-23.1

DIVISION ADMINISTRATOR APPROVAL.:
Kendal R. Walus, P.E. / Original Signed
State Structure and Bridge Engineer
Approved December 3, 2007

Changes are shaded.

CURRENT REVISION

. Converted to electronic format. The subject matter of the 1IM did not change.

EFFECTIVE DATE

. This memorandum is effective upon receipt.

POLICY

The welding of steel bridge members or the splicing of steel bridge members shall be
performed only when shown on approved repair plans or when approved by the District
Structure and Bridge Engineer.

All welding shall be performed by a welder certified for the type of weld and the position of the
weld as specified in the latest ANSI/AASHTO/AWS Bridge Welding Code.
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VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:

[IM-S&B-27.8
Bridge Safety Inspections
SPECIFIC SUBJECT: Date:

June 30, 2016

Inventory and Inspection Requirements for SUPERSEDES.

Bridges and Large Culverts

IM-S&B-27.7

DIVISION ADMINISTRATOR APPROVAL:
/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: June 30, 2016

Changes are shaded
INTRODUCTION:

The attached instructions are intended to complement the National Bridge Inspection
Standards (NBIS) found in the Code of Federal Regulations Title 23 Highways — Part 650,
Subpart C; The Manual for Bridge Evaluation (MBE), published by the American Association
of State Highway and Transportation Officials (AASHTO); AASHTO Manual for Element
Inspection First Edition, and the AASHTO Movable Bridge Inspection, Evaluation, and
Maintenance Manual. For the remainder of this document the Virginia Department of
Transportation shall be referred to as VDOT.

A list of Bridge Safety Inspection Documents referenced in this memorandum may be found
at the following — http://www.virginiadot.org/business/bridge safety inspection.asp.

DEFINITIONS:

For the purposes of this memorandum, unless otherwise noted, the term ’structure’ will
encompass both bridges and culverts.

Bridge: Any structure not defined as a culvert and which typically has deck, superstructure
and substructure components. Some bridge structures may have integral deck and
superstructures — i.e. slab/box beams, T-beams, rigid frames, etc. In these cases, the deck
and superstructure may be considered separately for condition assessment, however,
general condition ratings (GCR’s) shall not vary by more than one for the deck and
superstructure.
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Bridge Record: Cumulative information about an individual bridge or culvert meeting the
Federal definition of a bridge as defined in the MBE.

Close-up Inspection: Inspection performed while having a clear unobstructed view of the
detail or member in question (typically within 12 feet or one lane) such that it can be
determined if defects are present. While binoculars (and other optical enhancements) can
be used to supplement a visual inspection, they shall not be used in lieu of methods and
requirements defined herein.

Complex Bridges: This category of structures includes movable, cable-stayed,
segmental concrete, and other bridges with unusual characteristics. These types of
structures will require specialized inspection procedures or specialized personnel/inspector
training and experience. A specialized inspection procedure, additional personnel/inspector
training and experience required to inspect complex bridges will be developed prior to the
scheduled inspection taking place. The complex bridges shall receive routine and in-depth
inspections according to those procedures. These bridges shall be identified in the
inventory.

Culvert: Any structure that has an integral floor system that supports the sidewalls and
provides a lined channel. A culvert has no distinction between substructure and
superstructure and typically has no deck. Multiple box or pipe culverts will be considered a
single structure where the clear distance between openings is less than half of the smaller
contiguous opening. Otherwise, each opening shall be considered a separate structure.

Element Inspection: An inspection in accordance with the AASHTO Manual for Bridge
Element Inspection and VDOT Supplement that includes defining the total quantity of
National Bridge Elements (NBEs), Bridge Management Elements (BMEs) and Agency
Developed Elements (ADEs) present and assessing the quantity to be included in the
condition states for each element present.

Entities: Localities (municipalities), other agencies, toll authorities and other non- VDOT
organizations that own and maintain NBIS structures.

Fatigue and Fatigue Prone Details: The definition of fatigue is the tendency of a member
to fail at a stress level below its yield stress when subject to cyclical loading. Fatigue prone
details are details meeting the AASHTO fatigue detail categories of C through E’ on
bridges meeting at least one of the following two criteria: either carries a route that has 500
or more trucks per day or carries an interstate route.

Note that the classification of fatigue prone details by category does not apply to all details
and some details may be considered fatigue prone due to other conditions and forces.
These conditions will typically cause localized stress concentrations. See appendix for a
list of typical fatigue prone details. Engineering judgment is required to recognize and
assess structure specific fatigue prone conditions.

Fracture Critical Bridges: Bridges that contain fracture critical members and carry
vehicular traffic.
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Fracture Critical Member (FCM): Metal member or element that is subjected to tension
forces and whose failure would “likely” cause a portion of or the entire bridge to collapse.

Hands-on Inspection: An inspection performed within an arm’s length of the detail or
member being inspected. This is intended to mean the inspector is close enough to touch
the member or detail should magnification, testing, measurement or other quantification
methods be needed.

In-depth inspection: A routine inspection in combination with inspections of one or more
members above or below the water level utilizing advanced techniques in addition to visual
techniques to identify deficiencies not readily detectable using routine inspection
procedures. This type of inspection will be required for complex bridges or structures
identified by VDOT, with pre-defined inspection techniques, for a special assessment of one
or more components or the entire structure. Additionally, this type of inspection is
commonly associated with determinations of structural integrity of compromised members.

Initial Inspection: First inspection of a structure when it becomes part of the highway
system and an active record in the inventory.

Interim Inspection: Special inspection to assess or monitor structural damage, a
structural deficiency, or any other feature of a structure that needs to be inspected on a
specific frequency. Interim inspections are typically performed more frequently than the
regular inspection. Only those features requiring the interim inspection need to be
inspected. A cursory inspection shall be performed of other components, members and
elements (with an emphasis on those in fair or poor condition) while inspectors are on site.

Large Culvert: A culvert that either meets the definition of a Non-NBI structure in this 1IM
or a culvert that meets the definition of a structure as defined in Federal item 112
(Recording and Coding Guide for the Structure Inventory and Appraisal of the Nation’s
Bridges) in the NBIS.

NBI: Abbreviation for “National Bridge Inventory.” In the context of this memorandum when
a structure is referred to as an NBI structure it meets the federal definition of a bridge as
defined in the NBIS.

Non-destructive Testing (NDT): A diverse group of analysis techniques to evaluate the
properties of a material, component or system without causing damage.

Non-NBI: A structure to be included in the VDOT Structure Inventory that does not meet
the NBI definition above. Structures in this category include, but are not limited to, culverts
and bridges less than 20 feet between undercopings of abutments or between springlines
of arches and structures which do not carry highway traffic (i.e. railroad structures,
pedestrian structures, footbridges, etc.). A culvert in this category can be a single barrel or
have a number of barrels where the clear distance between openings is less than half of
the smaller contiguous opening and the total hydraulic opening is equal to or greater than
36 square feet.
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Nonscheduled/Damage Inspection: Inspection to assess structural damage resulting
from environmental factors or human actions or to inspect changed conditions of elements
due to construction or maintenance activities when the NBI schedule will not be adjusted
accordingly.

Past Due Inspection: Inspection that did not take place in or before the month it was due.

Regular/Routine Inspection: Inspection which meets the requirements of a routine
inspection as defined in the NBIS and MBE. In this memorandum, the terms regular and
routine are used interchangeably.

Underwater Inspection: Inspection performed by trained and qualified divers to assess
the condition of submerged structure elements that otherwise cannot be inspected through
the normal wading inspection as part of the NBI scheduled underwater inspection or to
supplement regular or nonscheduled inspections.

Unobstructed View: View of a component or an element that is not visibly obstructed by
another object or member, dirt, debris, vegetation, corrosion, etc. This is also applicable to
lighting conditions that may cause shadows across components or elements to be
inspected.

ROLES AND RESPONSIBILITIES:

Structure and Bridge — Central Office

The Central Office Structure and Bridge Division shall have overall responsibility for the
statewide compliance with the inventory and inspection policy standards and procedures of all
NBI and VDOT maintained Non-NBI structures.

Structure and Bridge — District

Each District Structure and Bridge Section shall maintain an organization that will inspect, or
cause to be inspected, all structures defined in this memorandum as NBI or VDOT maintained
Non-NBI structures. District Structure and Bridge Sections shall have overall responsibility for
compliance with the NBIS and VDOT requirements of all structures within their respective
district, including other entities.

District Structure and Bridge Engineer (DSBE) or designee, typically District Structure and
Bridge Safety Inspection Engineer (DSBSIE), shall follow the procedures outlined in Table 1 on
the following page for notifying entities of their inspection responsibilities within their respective
District.

Railroad Structures — District/Consultant

To obtain railroad right of entry agreements, coordination shall be made with the Virginia
Department of Transportation, Right of Way and Utilities Division, Rail Section. Advanced
coordination should be initiated typically three to six months prior to the inspection due date.
Inspectors shall have railroad safety training that would satisfy the respective Railroad (RR)
where required. Inspection of the bridge shall be performed after obtaining the Right of Entry
Agreement (ROE) and scheduling flagging services with the respective RR.

Clearance measurements (horizontal and vertical) are required to be taken at each inspection.
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Table 1 — Procedures for Notifying Entities for Inspections Due

Sgt?ﬁgzgtigor: When to Notify Distribution
Inspection 6dmonths |fn NOTIFY e Official directly responsible for the
1. Schedule advance o inspection program in the entity
inspections due
NOTIFY e Official directly responsible for the
Follow Up for Monthly — for inspection program in the entity to
2. Inspections Due | inspections 1 day determine the status inspections due in
in Previous or more past the the previous month (has it been
Month month due inspected, when will it be inspected if it
has not been inspected)
COPY e Central Office Structure and Bridge Safety
Inspection Program Manager
o Official in the highest authority in the
entity being notified.
NOTIFY e Official directly responsible for the
inspection program in the entity
Follow Up for Monthly — for
Past Due inspections 31 COPY e VDOT's Local Assistance Division and the
Inspections days or more past local liaison in the District
3 the month due e Central Office Structure and Bridge Safety
Inspection Program Manager
¢ Official in the highest authority in the
entity being notified.
NOTIFY e VDOT's Local Assistance Division and the
local liaison in the District
Subsequent Monthly — for
Follow Up for inspections 61 COPY e Central Office Structure and Bridge
Past Due days or more past Safety Inspection Program Manager
. Inspections the month due e Assistant State Structure and Bridge

Engineer for Bridge Safety Inspection
Official in the highest authority in the
entity being notified.

Official directly responsible for the
inspection program in the entity

Notification procedures for load ratings and inventory discrepancies shall be similar to Table

When these submissions are not in accordance with the time limits set forth in the NBIS or this
memorandum, the District Structure and Bridge Engineer shall notify the entity in accordance
with Step 3, 'Follow Up for Past Due Inspections’, outlined above and, if necessary, follow up
with Step 4, ‘Subsequent Follow Up for Past Due Inspections’.
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Entities

Each entity shall maintain an organization that will inspect, or cause to be inspected, all
structures defined in this memorandum as NBI that are owned or maintained by the entity.
Each entity shall have overall responsibility for compliance with the NBIS and applicable VDOT
requirements of all NBI structures within their respective jurisdiction.

The NBIS requires VDOT to maintain the structure inventory system of all public roads
maintained by public entities that are within Virginia’s boundaries. In order to maintain this
information each entity must submit all NBIS required information, to include structural
inventory and appraisal data, inspection reports following VDOT format, and load ratings
following VDOT Summary Format to VDOT in accordance with the policies and procedures set
forth in the NBIS and this memorandum. Additionally, for all NBI structures on the National
Highway System (NHS), entities shall conduct element inspections and submit all element
data to VDOT for entry into the Department’s Bridge Management System (BrM). Upon
request, copies of the Inspection Summary Report and structure inventory sheets will be
provided to the entity when the inspection schedule is transmitted.

Although the NBIS does not require Non-NBI structures to be inspected, entities are strongly
encouraged to inspect their Non-NBI structures at a level and frequency equal to those set
forth in this memorandum.

FREQUENCY OF INSPECTIONS:

All NBI structures and VDOT maintained Non-NBI structures shall receive inspections at the
frequency indicated in Table 2, on the following page. The District/Entity shall use engineering
judgment to inspect the structure more frequently as conditions warrant.

Every effort shall be made to inspect each structure in the month the inspection is due. If a
structure becomes past due, immediate action shall be taken to inspect the structure and the
reason for the inspection being past due documented. As soon as it is known that an
inspection is expected not to be performed within the month due, the reasons for the late
inspection must be submitted to the Central Office for notification of the FHWA to be
considered for an inspection waiver.

Inspections not performed within the month due shall be reported, by the responsible team
leaders for VDOT or by the official directly responsible for the inspection within entities,
immediately to the District Structure and Bridge Safety Inspection Engineer (DSBSIE) to
assure that appropriate documentation, including the structure information, reason for the late
inspection and the inspection schedule is gathered and submitted to the Central Office
Structure and Bridge Division. A copy of the reason for the late inspection shall also be
included in the inspection folder.

When construction and/or maintenance activities cause a change to the NBI general
condition rating(s), vertical clearance or posted restrictions, the structure must be re-
inspected and the changes are required to be made within 30 days after construction has
been completed or within 30 days of becoming aware of a possible change. Generally,
maintenance work which is considered preventative or restorative (i.e. deck patching, deck
overlays, painting, repairing expansion joints, crack repairs...etc.) can be documented by
conducting a nonscheduled inspection that will not change the NBI next inspection date.
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Table 2 — Frequency of Inspections
FREQUENCY NBI NON-NBI
Redundant pin and hanger assemblies with Redundant pin and hanger assemblies with
evidence of problems such as frozen hanger evidence of problems such as frozen hanger
bars or other questionable conditions bars or other questionable conditions
Non-redundant pin and hanger assemblies Non-redundant pin and hanger assemblies

@ | Structures that have a restricted weight

limit @

Structures having a general condition rating
of ‘4* or less on one or more of the following:
Deck; Su)perstructure; Substructure;

12 months Structures that have a restricted weight limit

Structures having a general condition rating of
‘4’ or less on one or more of the following:

Deck; Superstructure; Substructure; Culvert W

Culvert @
Fracture Critical Bridges ) Fracture Critical Bridges )
Redundant pin and hanger assemblies except Redundant pin and hanger assemblies
as noted above except as noted above
24 months - 3
: Bridges, except as noted above @, and
Bridges and culverts except as noted above . " . -
Culverts with a general condition rating of ‘5
48 months Not applicable Culverts, except as noted above
60 months Underwater inspections of bridges and culverts (L:JJ}\c/igrr;g/ater inspections of bridges and
See footnote ® | Complex bridges Not applicable

(1) Only the bridge component(s) (deck, superstructure and/or substructure) which has the general condition rating of
‘4 or less, and the fracture critical members and connections need to be inspected at the interim inspection
frequency of 12 months. However, if the culvert component or 2 or more bridge components for a given structure
have a general condition rating of ‘4’ or less, the regular inspection frequency for the entire structure shall be 12
months. Fracture Critical Cross Girder Box Beams that can be entered and inspected from the interior may be
inspected every 12 months alternating between interior and exterior inspections to comprise an overall frequency not to
exceed 24 months (as approved by the DSBE or designee). These members are also sometimes referred to as
straddle bents, integral caps or integral straddle bents.

(20 Restricted weight limits include both Field Posted and 45T structures (as defined in IIM-S&B-86). Field Posted
structures for legal loads and 45T structures with general condition ratings of ‘6’ or above are not required to be on a
12 month inspection frequency as approved by the DSBE or designee. The inspection frequency for 45T structures
which are concrete and where the reinforcing details are unknown may be changed to 24 months if the structure
shows no signs of structural distress. Only the component(s) which causes the weight restriction needs to be
inspected at the interim inspection frequency of 12 months.

(3) The inspection frequency for footbridges, except swing spans, may be changed to 48 months if all components
have general condition rating of ‘6’ or above.

(4) Complex bridges shall receive an in-depth inspection at the level and frequency detailed in the complex bridge
list/procedure. Movable bridges and their inspections are described in detail in the AASHTO “Movable Bridge
Inspection, Evaluation and Maintenance Manual”.
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Clearances

Vertical and lateral clearance restrictions for roadways on and under each NBI structure and
each VDOT maintained Non-NBI structure shall be checked during each regular inspection
of the structure.

Non-NBI structures owned and maintained by non-VDOT entities which create vertical and
lateral clearance restrictions to a roadway maintained by VDOT shall have their vertical and
lateral clearances checked at intervals not to exceed 24 months. These structures will
typically be under records in the Bridge Management System (BrM).

Closed Structures

Closed structures, not undergoing construction or maintenance activities, will need to be
visited by the appropriate VDOT personnel or local entity at intervals not to exceed 24
months to assure the barricades and signage are still functioning as intended and the
structure does not pose a risk to the public. Approach photographs (with date stamp
included) showing barricades should be taken and included in the bridge file. These
inspections shall be documented in the bridge record and should note which VDOT entity
performed the inspection. Documentation can be a memo to the bridge file or notes in the
Bridge Management System (BrM). Photos should be placed in the bridge file.

LEVEL OF INSPECTIONS AND SPECIAL CATEGORY INSPECTIONS:

All NBI structures and VDOT maintained Non-NBI structures shall receive inspections at the
same level as defined by the NBIS requirements, MBE, and this document. Element
Inspections are required for all VDOT maintained NBI and Non-NBI structures except
temporary structures, pedestrian and foot bridges, pier or dock structures and under records.
Routine inspection techniques shall be sufficient to quantify the condition and remaining
section of structural components. Routine inspections are primarily visual and tactile (i.e.
probing, measuring, sounding, etc.) in nature; however, these inspections may include
cleaning sheet corrosion in key locations that influence load carrying capacity, dye penetrant
testing and/or magnetic particle testing to verify cracking in steel members, removing
concrete delamination at isolated locations over traffic and/or removing debris as needed to
access the element, etc.

For each routine inspection and special category inspection noted below, the report shall
document the results of the inspection using notes, sketches and/or photographs. At each
subsequent inspection, an on-site comparison with the previously reported conditions is to
be made and documented. As a result of these routine and special category inspections, any
critical findings and urgent repairs shall be brought to the attention of the District Structure
and Bridge Engineer or designee or the local Entity in an expeditious manner within a
timeframe not to exceed 24 hours. If warranted, a critical recommendation shall be issued.
Emergency findings shall be reported immediately by the Team Leader while on-site.
Contact will normally be initiated by telephone and followed up the same day with email
documentation of the findings, including photographs. Once contacted, the District Structure
& Bridge Engineer or designee will work with the Team Leader to quantify and assess the
situation to determine if it warrants an emergency response or can be addressed through the
critical recommendation process.
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Pin (or pinned) Connections

During each scheduled inspection of the pin and hanger assembly, each pin assembly shall
receive a hands-on inspection and each pin shall receive ultrasonic testing. Where practical,
ultrasonic testing of each pin shall be performed from both ends of the pin. A statement
about the condition of each pin or groups of pins shall be entered in the inspection report
regardless of condition. Separate ultrasonic testing documentation shall be kept in the
bridge file and may be included in the inspection report as optional supporting
documentation.

Other types of pin connections that will require ultrasonic testing may exist on structures
including details such as truss pins, girder pin connections, superstructure to substructure
pin connections, etc. The District Structure and Bridge Engineer, or their designee, shall
determine the need for this additional level and frequency of testing for these pin
connections.

Fatigue Prone Details

Fatigue prone details shall receive a hands-on inspection of fatigue prone categories D, E,
and E’ details during each inspection. Category C or C’ details shall receive a close-up
inspection during each inspection. Additionally, other areas that may cause stress
concentrations (i.e. out of plane distortion, traffic impacts, copings, field welds, flame cut
surfaces, etc.) shall be evaluated and classified as fatigue prone (as applicable) and receive
a hands-on or close-up inspection as determined by the District Structure and Bridge
Engineer or designee. Bridge records are to include sketches showing category type and
location of fatigue prone details and any specific areas that are to be inspected. Inspection
reports shall note the fatigue prone details and locations and a statement regarding the
method of access used during the inspection. A statement about the condition of each
fatigue prone detail or group of details shall be entered in the inspection report regardless of
their condition.

Fracture Critical Members

Fracture critical members and their connections (including gusset plates) are to receive a
hands-on inspection during each inspection as required. The fracture critical member (FCM)
inspection uses visual methods that may be supplemented by NDT for verification and
guantification of visual indications. A very detailed visual hands-on inspection is the primary
method of detecting cracks. This may require that critical areas be specially cleaned prior to
the inspection and additional lighting and magnification be used. NDT methods may be
required for verification and documentation of visual indications and shall be used at the
discretion of the Team Leader. Note that it is not acceptable documentation to report a
possible crack or to report a visual indication without conclusive determination and
guantification of the field condition. Bridge records are to include sketches showing the type
and location of fracture critical members or details and any specific areas that are to be
inspected. Inspection reports shall note the fracture critical members or details and
locations and a statement regarding the method of access used during the inspection. A
statement about the condition of each fracture critical member or detail or group of details
shall be entered in the inspection report regardless of their condition.
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Similar to crack verification in steel members, if an inspection finds areas on fracture critical
members or their connections (including gusset plates) where corrosion is evident and
section loss cannot be quantified or determined by visual and tactile methods, an
appropriate non-destructive evaluation technology shall be used to assess the condition and
guantify the remaining thickness.

Complex Bridges

Complex bridges are to receive an in-depth inspection in accordance with the complex
bridge list/procedure. Bridge records are to include appropriate documentation for any
specific details that are to receive in-depth inspection including method of access for the
specific location(s).

INSPECTION AND INVENTORY REQUIREMENTS

Determining Structure Numbers (State)

This section may be used as a guide to create new Virginia Structure Numbers. When a
structure record is created, the Virginia structure number is typically given to a structure based
upon which highway system the bridge is located. The following series can be used to create
the Virginia Structure Number: For city/county line structures, a 9 should be placed in the
second digit of the above series (except for the 100-999 and the 1800 series).

SERIES EXPLANATION

100-999 Structures in PE or construction phases, structure number was required
for billing purposes, no traffic on structure and not replacing an existing
structure

1000 — 1999 Primary system (excludes the 1800 series)

1800 — 1899 VDOT maintained in a municipality

2000 — 2999 Interstate system

5000 — 5999 Pedestrian bridges that cross a roadway

6000 — 6999 Secondary system

8000 — 8999 Municipality maintained

9000 — 9999 Footbridges that do not cross a roadway

Note there will be exceptions to this guidance and not all Districts will have historically followed
the table above. However, for statewide consistency, it is recommended.

New 4-digit Virginia Structure Numbers are assigned by the District Structure & Bridge
Engineer or designee. The Virginia Structure Number shall be unique to the county and
should be validated to assure no duplication in the inventory for structures open to traffic.

Virginia Structure Numbers for new bridges on a new alignment shall be unique within the
county. For replacement structures on the same or similar alignment the existing Virginia
Structure Number can be reused. If a replacement structure has the same 4-digit Virginia
Structure Number within the same county, but is not yet open to traffic as coded in the
inventory (i.e. ‘G’), then this is valid and is not considered a duplication.

Three digit temporary structure numbers for new structures not yet open to traffic are optional
at the District’s discretion.
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New Structure Numbers (Federal)

The Central Office is responsible for assigning new Federal Structure Numbers and will require
the following minimum information from the Districts as part of that process: District, County,
route number of roadway carried, feature intersected, maintenance responsibility, and plan
number (if known at time of request).

New Federal Structure Numbers are required for new structures on new alignments and total
replacement structures on existing alignments. This includes replacement culverts that meet
the definition of Large Culvert. Typically for replacement structures, if portions of the old
structure remain in the new work (can be superstructure and/or substructure elements), the
structure is not considered new but rather reconstructed and a new Federal Structure Number
is not required.

Inspections

Prior to opening to traffic, all new and rehabilitated structures, including the constructed
portion(s) of each phase of construction where applicable, will be inspected. These
inspections can coincide with the final or punch-list inspection coordinated with the
Construction Division. The Area Construction Engineer or designee shall contact the District
Structure and Bridge Engineer or designee to request the inspections.

Construction work resulting in a rehabilitated structure (i.e. deck / superstructure
replacement, widening, etc.) should be documented by conducting a regular inspection that
will change the NBI next inspection date.

Each inspection shall include a review of all structure inventory items and element data.
Discrepancies shall be corrected. Inventory data sheets are available for taking hard copies
into the field for verification.

Apart from the exception noted below, an inspection team will be composed of no fewer than
two people when performing inspections of any structure. The team is to be comprised of a
Team Leader (or Senior Inspector) and a Team Member and in some cases due to varying
conditions additional Team Members could be warranted. Given the nature of the work, two
people on-site enable the members to monitor each other’'s safety and call for assistance if
something were to happen to the other Team Member. In certain circumstances and with the
approval of the District Structure & Bridge Safety Inspection Engineer, Team Leaders (or
Senior Inspectors) may perform inspections as needed without assistance from a Team
Member. Assistance from other sections’ personnel is encouraged for safety and physical
activities during the inspection if a Team Member is not available. In these instances, all
VDOT health and safety regulations and work zone protection standards of practice shall be
observed and safety of the Team Leader or traveling public shall not be compromised.
Although it is not anticipated that this will be a common occurrence, it may be warranted on a
case by case basis.

An inventory ‘on’ record and an ‘under’ record (if necessary) shall be created for all structures
that require an inspection in accordance with this document, the NBIS, and the FHWA
Recording and Coding Guide for the Structure Inventory and Appraisal of the Nation’s
Bridges.
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Additionally, an inventory ‘under’ record shall be created by VDOT for Non-NBI structures
owned and maintained by Non-VDOT entities which create vertical and lateral clearance
restrictions to a roadway maintained by VDOT (including pedestrian and foot bridges). The
term ‘inspection’ in these records will refer to, at a minimum, the clearance checks performed
and a review of the required inventory data.

Quality control (QC) and quality assurance (QA) procedures, including qualifications of
inspection personnel, shall be in accordance with the current 1IM-S&B-78, Subject: Bridge
Safety Inspection QC/QA Program.

Report Requirements

Bridge safety inspection reports shall include the following:

o Actual inspection date(s) shall be recorded.

o For inspections that overlap in months, the NBI inspection date should be documented
as the first or last date.

o Unless otherwise approved by the DSBSIE, new photographs shall be required during

each inspection. Old photos can be included for comparison or to show a better picture of a
condition (i.e. such as the substructure when the water level was much lower during a past
inspection).

o All photographs shall include the date stamp.

o Ambient weather conditions shall be recorded (i.e. clear and sunny 78 degrees).

o Access equipment and type of Maintenance of Traffic (MOT) shall be noted in the
inspection report.

o Special testing equipment used during the inspection shall be noted.

o Special considerations for contacts, access, right of entries and/or other restrictions
shall be noted.

o List other persons present during the inspection such as MOT crew, RR Flagger, QA

Reviewer, Special Access operator....etc.

All inspections of VDOT maintained structures shall be documented using VDOT’s most
current electronic safety inspection report form (SB540). Entities are strongly encouraged to
use VDOT’s most current electronic safety inspection report form for Entities (SB541).
Entities may use a different safety inspection report form; however, the contents must, at a
minimum, meet FHWA and VDOT guidelines. Reports submitted by Entities shall include
both printed and electronic copies.

For general condition ratings of "7’ or less, detailed comments supporting these ratings must
be included in the report. In addition to detailed comments, photos, sketches and tables may
also be needed for deficiency clarification. Current photographs shall be included in the
report of all items which warrant a general condition rating of 4’ or less.

Any item which shows a change in condition since the previous inspection will be marked to
indicate a change since the previous inspection. The method of marking these changes will
be clearly noted in the ‘Miscellaneous’ section of the report. When interim and nonscheduled
inspections are performed, the reason for this type of inspection shall be documented in the
‘Miscellaneous’ section of the report.
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Vertical clearances will be documented on a sketch. This sketch will show the minimum
vertical clearance for each lane and include the minimum vertical clearance for a ten-foot
width of pavement where the clearance is greatest (Federal Item 10). For paved roadways,
measurements will be limited to travel lanes and improved shoulders between edges of
pavement and only be taken between lateral restrictions (i.e. guardrail, barriers, etc.).

Repair recommendations are to be listed in priority order with the highest priorities listed first.
Cost estimates for these repair recommendations are not required.

For bridges having a non-integral wearing surface, the average thickness and nature of the
overlay material shall be recorded in the '"Wearing Surface’ section of the inspection report. If
the wearing surface thickness is not able to be field verified or cannot be taken from bridge
plans, a reasonable estimate based on the judgment of the inspector may be used until more
accurate measurements can be obtained. If a non-integral wearing surface is not present,
the nature of the integral wearing surface shall be recorded under the ‘Deck’ section of the
report and ‘None’ or ‘N/A’ shall be recorded in the ‘Wearing Surface’ section.

The ‘Object Marker’ section of the inspection report shall note the presence and condition of
object markers and other safety features at structures.

The ‘Field Posting’ section of the inspection report shall note the presence, details of the
restriction and condition of any signs indicating weight restrictions, vertical restrictions, or
horizontal restrictions. This includes, but is not limited to signs indicating vertical restrictions,
narrow bridge, one lane bridge and load postings.

The results of the latest underwater inspection shall be considered when assigning the
substructure general condition ratings, and the inspection reports shall contain a statement
indicating that these results were considered. The latest underwater inspection report may
optionally be attached to the inspection report. If the underwater inspection findings adversely
influence the substructure rating or provide additional pertinent information not accessible to
the Team Leader, a brief summary of these findings shall be included in the ‘Substructure’
section of the report.

Structure inventory and appraisal sheets may optionally be included in the inspection report.
These inventory sheets shall be reviewed during the inspection and submitted along with the
inspection report. A statement should be in the inspection report that the inventory was
checked or reviewed. The statement should also include any changes that were made to the
inventory.

Additional report requirements may be found in the ‘Scour and Stream Channel
Documentation’ and ‘Load Rating Analysis’ sections.

Updating Inventory Data
The inventory information for all structures shall be updated in accordance with the NBIS.
The inspection report and all inventory data for new, rehabilitated and repaired structures shall

be entered into the inventory database within 90 days of opening the structure to traffic for
VDOT and within 180 days for Entities.
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For changes in load rating due to initial or changed conditions the capacity rating shall be in
accordance with the current [IM-S&B-86, Subject: Load Rating and Posting Structures
(Bridges and Culverts).

Structures that have been closed to traffic shall have the closure indicated in the inventory
upon notification that the closure has taken place.

Structures that have temporary conditions including vertical or horizontal clearances,
temporary shoring or temporary structures shall be indicated in the inventory.

INSPECTION FORMS AND DISTRIBUTION:

In addition to the repair recommendations on the bridge safety inspection report for VDOT
structures, the District Structure and Bridge Section shall utilize a standard method for
notifying other responsible managers of preventive and ordinary maintenance needs. To
assist in facilitating this notification, the Structure Preventive Maintenance Form (SB504) may
be used. For information purposes a copy of this form has been included in the ‘Attachments’
section of this document.

Copies of all inspection reports are to be placed on the State Structure and Bridge Safety
Inspection Team Site within 90 days after the inspection is performed. For VDOT maintained
structures, the District Structure and Bridge Section shall send monthly notifications to the
responsible Maintenance Manager of completed inspection reports placed on the team site.
Each entity should have a similar process, as noted above, to ensure that each structure’s
maintenance needs are considered and addressed as appropriate.

District Structure and Bridge Sections and Entities shall maintain a bridge record of each
structure within their jurisdiction in accordance with the NBIS, including, but not limited to, the
official signed structure inspection reports, damage reports, strengthening, repairs, load rating
analysis and capacity data, scour analysis, scour critical plans of action, critical
recommendations and related correspondence until the structure is demolished. Once a
structure is demolished, the inspection records may be disposed of in accordance with the
current records retention policy of each respective organization.

All bridge safety inspection reports are designated Critical Infrastructure Information (CII).
This designation identifies information that is not appropriate for public release. Printed
copies of the inspection reports shall be protected at all times. Each person who works with
protected documents is personally responsible for taking proper precautions to ensure
unauthorized persons do not gain access to the reports. Anyone requesting copies of bridge
safety inspection reports should be referred to the District Structure and Bridge Section.
District Structure and Bridge Engineers/Entities may release inspection reports of structures
within their respective jurisdiction to individuals or parties that have a legitimate business
need-to-know in accordance with the latest CII guidelines. Such cases require those non-
VDOT individuals or parties to submit a completed and signed ‘Multi-Purpose Non-Disclosure
Agreement’ form to the appropriate District Structure and Bridge Engineer. For information
purposes, a copy of this agreement has been included in the ‘Attachments’ section of this
document and the electronic file is available upon request.



Instructional & Informational Memorandum
1IM-S&B-27.8
Page 15 of 29

CRITICAL RECOMMENDATIONS:

Critical recommendation forms shall be used to notify the responsible manager of conditions
identified as posing a threat to public safety. Critical recommendations can be an emergency
condition posing an immediate safety risk or hazard to the structure’s integrity and/or traveling
public or an imminent condition that could, if left unresolved, result in localized failure of the
structure or present a safety issue to the traveling public. Critical recommendations that are
considered emergency conditions should be addressed immediately or not to exceed 30 days
and those that are imminent conditions should be addressed not to exceed 90 days from date
of discovery. Others which will require processing through a formal project shall have a
monitoring process in place until work is complete and the critical should be closed out.

Conditions requiring the issuance of a critical recommendation form include, but are not
limited to:

1. Critical repairs to fracture critical members.

2. Correction of critical scour and/or hydraulic induced problems.

3. General condition rating lowered to a ‘3’ or less for deck, superstructure, substructure
or culvert.

4. Immediate work to prevent substantial reduction in a structure’s load capacity.

The critical recommendation form will identify the problem and provide an action to be taken,
including a cost estimate and a time frame for the action to be completed. Possible actions
may include, but should not be limited to, immediate repair, posting the structure, closing the
structure, inspecting the structure more frequently, performing a structural analysis and/or
removing traffic from the affected members.

Upon completion of the follow-up inspection, a copy of the critical recommendation form shall
be included in the bridge record.

The District Structure and Bridge Safety Inspection Engineer will be responsible for assuring
that a critical recommendation form is created and updated on the Critical Recommendation
Team Site for all stages of the process.

VDOT

Upon learning of the need for a critical recommendation to be issued, the District Structure
and Bridge Engineer or their designee shall notify the District Bridge Maintenance Manager or
the responsible manager in the most expeditious manner available. The Ciritical
Recommendation Form (SB500) will be prepared and transmitted to the responsible manager
using the Critical Recommendation Team Site and in accordance with the guidelines therein.
For information purposes a copy of this form has been included in the ‘Attachments’ section
of this document.

The subsequent corrective action by the responsible manager and follow-up inspection by the
District Structure and Bridge Section shall be documented in the electronic critical
recommendation form on the Critical Recommendation Team Site. The follow-up inspection
shall be completed within 10 working days upon notification that the corrective action is
completed.
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Entities

Entities shall use a process similar to that of VDOT for addressing critical findings in
accordance with the requirements of the NBIS. A Non-VDOT Critical Recommendation Form
(SB501) may be used to notify the responsible manager and document the critical finding. For
information purposes a copy of this form has been included in the ‘Attachments’ section of
this document and the electronic template is available upon request.

A copy of the initial notice and a copy of the form noting that the follow-up inspection has
been completed shall be promptly provided to the District Structure and Bridge Engineer.

District Structure and Bridge Engineers or their designee shall monitor inspection reports from
Entities to identify conditions that may warrant the issuance of a critical recommendation
form. If a condition is identified as requiring a critical recommendation form, the District
Structure and Bridge Engineer or their designee shall:

1. Contact the responsible official for the Entity and inquire about the status of the
remedial work on the structure.

2. Emphasize to the responsible official the importance of prompt corrective action.

3. If the Entity’s actions are unacceptable, written notification shall be made detailing
VDOT’s concerns. The District Administrator or appointed representative should sign
the written notice. Copies of all correspondence shall be sent to the State Structure
and Bridge Engineer and the Central Office Bridge Safety Inspection Program
Manager.

The Central Office Structure and Bridge Division will provide assistance as requested by the
District after the District has exhausted the remedial actions above.

SCOUR AND STREAM CHANNEL DOCUMENTATION:

The vulnerability of a bridge to scour (Federal Item 113) shall be initially determined through
analysis by a hydraulic/geotechnical/structural engineer and/or the design engineer of record.

The lead inspector shall review Federal Item 113 as a part of each inspection to determine if
field conditions warrant a change. All changes to Federal Item 113 will be coordinated with
the District Structure and Bridge Engineer or designee and/or the District Hydraulics Section
prior to making changes to the inventory database.

All scour critical bridges shall be monitored in accordance with their respective plan of action
(POA) as applicable. During the inspection of a scour critical bridge, the POA for the
structure will be reviewed and updated as necessary. For information purposes a copy of this
form has been included in the ‘Attachments’ section of this document and the electronic
template is available upon request.

Channel Cross Section at Fascias

For every structure that crosses a waterway, a channel cross section shall be made along the
upstream or downstream fascia of the structure using readings as described in the following
paragraph. Channel cross sections along both fascias shall be provided when warranted by
field conditions such as channel alignment issues and streambed degradation. Channel cross
sections are to be recorded during the initial inspection of each structure. At each regular
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inspection, current readings are to be taken and compared to the previously recorded cross
sections(s) to determine if significant changes have occurred. At a minimum, the latest, initial
and previously recorded streambed cross section elevations shall all be recorded on the same
sketch for comparison purposes. If the cross section has not changed, a comment that the
cross section was checked is to be added to the inspection report and the channel cross
section sketch indicating the date(s) that it was checked.

Readings are vertical measurements taken from a fixed reference line to the streambed or
floodplain, and are used to develop a channel cross section between the two substructure
abutments. Readings shall be taken along the fascia(s) starting at the substructure unit before
the floodplain and ending at the substructure unit beyond the end of the floodplain at intervals
sufficient to show a cross section elevation that is representative of the streambed and
floodplain. If readings were previously taken, new readings shall be taken at the same
intervals from the same reference line. Additional readings shall be taken at locations where
obvious changes in the streambed or floodplain are evident to provide an updated elevation.
Readings shall be recorded in a fashion similar to that shown on the Sample Channel Cross
Section sketch in the ‘Attachments’ section of this document.

For structures that require an underwater inspection, the lead inspector shall evaluate the
existing stream channel and scour conditions during each inspection to the extent that this can
be accomplished without diving. If no changes can be observed from the latest underwater
inspection report, this will be noted, along with the date of the referenced underwater
inspection. If significant changes are detected, normal documentation will be used to the
extent possible and the District Structure and Bridge Engineer or designee shall be notified by
the lead inspector in the most expeditious manner of the need for an underwater inspection.

Cross section elevation readings and sketches produced during underwater inspections shall
be referenced to a common point with readings taken from the above water inspections to
establish continuity between the two inspections in referencing the same channel bed
elevations.

Channel Profile at Substructure Units

Channel profiles around the perimeter of the substructure units are required whenever the
inspection of the substructure unit reveals scour and/or undermining that affects or may affect
the structural integrity of the substructure unit. The channel profile at a substructure unit must
be documented relative to fixed points on the substructure, such as the top of footing, beam
seats, top of pier caps, and readings shall be taken along the face of the substructure unit at
intervals necessary to properly indicate the severity of the scour and/or undermining. For
undermining, these readings shall quantify the height, length and depth back under the
substructure unit.

Stream Alignment Sketch

Stream alignment sketches are used to show the stream alignment relative to the bridge
opening and quantify the extent and severity of any existing channel migration, scour, erosion
and/or sedimentation. Stream alignment sketches shall be shown in a plan view.

Stream alignment sketches shall be included in the inspection reports for bridges where
erosion problems are identified that may affect the structural integrity of one or more
substructure units. Additionally, stream alignment sketches shall be used to document any
deficiencies in the stream channel that cannot be adequately shown in a photograph.
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LOAD RATING ANALYSIS:

Load Ratings shall be performed in accordance with the current IIM-S&B-86, Subject: Load
Rating and Posting Structures (Bridges and Culverts). Structural analyses are to be part of
each structure’s bridge record and will have a completed ‘Load Rating Summary Form for
Structures’ attached to each regular inspection report.

The deterioration levels and rating assumptions are to be reviewed as part of each scheduled
inspection. A statement shall be placed in the structural analysis section of the inspection
report stating that the rating has been reviewed with respect to the current condition.

When a superstructure GCR changes to a 4 or less, a new load rating is required. Other
changes to the GCR for deck, superstructure and substructure shall be reviewed to determine
if a new load rating is warranted. Any condition that may affect safe load carrying capacity
shall be evaluated to determine if a new load rating analysis is warranted.

STRUCTURE RESTRICTION AND POSTING:

Reduction of weight limits on any structure shall be in accordance with the Code of Virginia -
Title 46.2, Chapter 10 and current IIM-S&B-86.

Restricted weight limit signs when required, shall be erected in accordance with the latest
version of the Virginia Supplement to the Manual of Uniform Traffic Control Devices
(MUTCD), Part 2 — Signs, Section 2B.59.

Overhead structures or parts of structures having an actual vertical clearance less than or
equal to 14-5" shall be signed in accordance with the latest version of the Virginia
Supplement to the MUTCD, Part 2 — Signs, Section 2C.27.

Should the inspection find that restrictive signs are not in compliance with the Virginia
Supplement to the MUTCD, Part 2 — Signs, a form similar to the attached Bridge Signage
Form (SB503) shall be used to alert the local Residency for secondary routes and the
Regional Traffic Operations Centers for primary routes. This notification shall be made in an
expeditious manner upon completion of the field inspection. New or replacement signs shall
be erected as soon as fabrication permits and generally within 30 days of the notification. If
the completed Bridge Signage Form is not returned to Structure & Bridge Division within 30
days, then the District Structure and Bridge Engineer or designee/Entity shall follow-up on the
status of the signage. For information purposes a copy of this form has been included in the
‘Attachments’ section of this document.



CC:

Chief Engineer

Division Administrators under the Deputy Chief Engineer
Local Assistance Division Director

District Administrators

District Maintenance Engineers

District Construction Engineers

Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers

District Bridge Safety Inspection Engineers
District Bridge Maintenance Managers
Residency Administrators

Regional Traffic Operations Centers

Federal Highway Administration
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ATTACHMENTS

Structure Preventative Maintenance Form — Form SB504

Critical Infrastructure Information/Sensitive Security Information (CII/SSI) — Multi-Purpose Non-
Disclosure Agreement

Critical Recommendation Form — Form SB500
Non-VDOT Critical Recommendation Form — Form SB501
Sample Channel Cross Section

Bridge Signage Form — Form SB503

Scour Critical Plan of Action Template

Typical Fatigue Prone Details
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VDD Virginia Department
of Transportation

/ \
Structure and Bridge

INTRA-DEPARTMENTAL MEMORANDUM
Structure Preventive Maintenance Form

City/County:
Route: Over:
Structure No.:

Inspected By:
Inspection Date:

To: From: Date:
District Bridge Maintenance Manager District Structure & Bridge
Engineer

Inspection by the District Bridge Safety Inspection Team has revealed that the reference bridge requires
preventive maintenance. These items, with cost estimates are as follows:
Approximate Cost Date Work Performed Performed By
Seal Expansion Joints
Clean Deck
Clean Abutment Seats

Clean Pier Seats

Clean Bearings

Clean Truss Panel Points

Clear Debris from
Scuppers

Clean Other (ldentify)

* Clear Debris (ldentify)

0O 0O 0O 0 dduood

Other (ldentify)

* May include removing silt from boxes/culverts/pipes, or removing debris between steel beams or at piers

The above deficiencies were corrected on the dates indicated above.

Signature:

District Bridge Maintenance Manager

Once the deficiency is corrected, please forward the original of this form to the District Structure & Bridge Engineer
and copy the District Structure & Bridge Safety Inspection Engineer.
Form SB504
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NIDL)T Critical Infrastructure Information/Sensitive Security Information (C11/SSI)
Multi-Purpose Non-Disclosure Agreement

| Retain a copy of both the front and back sides of this form for future reference |

VDOT requires CII/SSI be protected and not disclosed to unauthorized persons.

PART A: To Be Completed By Individual VDOT or Company Employee
I agree with the following as a condition of being granted access to CI1/SSI:

CII/SSI, which is valuable and sensitive, is protected by law and by strict
VDOT policies. The intent of these laws and policies is to assure that
CII/SSI will remain confidential - that is, it will be used only as necessary
to accomplish VDOT’s mission. Disclosure of CII/SSI in any manner that
permits interception by unauthorized persons could compromise safety and
security and is prohibited. CII/SSI may be released only to persons with a
need-to-know.

I might have access to this information in various formats including but not
limited to documents and drawings, physical structures, and computer

based systems. | have no right or ownership interest in any VDOT CII/SSI.
VDOT may at any time revoke my authorization allowing access to CII/SSI.

Willful violation of this agreement may subject me to discipline which
might include, but is not limited to, removal from current VDOT projects;

exclusion from further VDOT related work; and legal liability. My
obligations with respect to the confidentiality and security of all C11/SSI
disclosed to me shall survive the termination of any agreement or
relationship with VDOT. My execution of this agreement shall not nullify
or affect in any manner any other agreement, non-disclosure or otherwise,
which | have executed or may execute with VDOT or the Commonwealth of
Virginia.

| am obligated to protect this information from unauthorized disclosure in
accordance with the terms of this agreement. | will only use CI1/SSI that |
obtain to perform my legitimate VDOT related duties. | will conduct myself
in a strict conformance to applicable laws and VDOT policies governing
CH/SSI. 1 will safeguard the confidentiality of all CI1/SSI at all times. 1 will
be responsible for my misuse or my wrongful disclosure of CI1/SSI.

Each provision of this agreement is severable. If any administrative or judicial tribunal should find
any provision of this agreement to be unenforceable, all other provisions shall remain in full force

and effect.

I make this agreement in good faith, without mental reservation or purpose of evasion.

Printed Name

VDOT District/Division OR Company Name

Date

Phone Number

Company Address

Signature

Signature of Authorized Agent
(Not required for VDOT employees)

PART B: To Be Completed By Company Agent

Only: In addition to the provisions above, | certify:

All employees of this company involved with this VDOT project, regardless
of location, who will have access to CI1/SSI, myself included, will complete
Part A of the Critical Infrastructure Information/Sensitive Security
Information Multi-Purpose Non-Disclosure Agreement. The Agreement
will be signed by me and accepted by VDOT prior to being granted access
to CI1/SSI. We will only access CII/SSI for which we have a need-to-know.

Authorized Company Agent:

Signature of Authorized Agent

Printed Name

Company Name

We will safeguard the confidentiality of all CI1/SSI at all times. We will
conduct ourselves in strict conformance to applicable laws and VDOT
policies governing CI1/SSI. Obligations with respect to the confidentiality
and security of all CI1/SSI disclosed to us shall survive the termination of
any agreement or relationship with VDOT.

Date

Title

Phone Number

Company Address

VDOT Contract Name and Number

[ This form is valid for the identified project for a period of two years, while employed by the same company. |
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VDDT Critical Infrastructure Information/Sensitive Security Information (CI1/SSI)
Multi-Purpose Non-Disclosure Agreement
Back Page

IRetain a copy of both the front and back sides of this form for future reference. |

Handling CI1/SSI

You are responsible for safeguarding Critical Infrastructure Information/Sensitive Security Information
(CHI/SSI) in your custody or under your control.

The extent of protection afforded CI1/SSI shall be sufficient to reasonably foreclose the possibility of
its loss or compromise.

The terms of this clause (Handling C11/SSI), including this paragraph, must be included in any
dissemination of any document, in whole or in part, that contains CI1/SSI.

Protection - CII/SSI shall be protected at all times, either by appropriate storage or having it under the
personal observation and control of a person authorized to receive it. Each person who works with
protected CII/SSI is personally responsible for taking proper precautions to ensure that unauthorized
persons do not gain access to it.

Use and Storage - During working hours, reasonable steps shall be taken to minimize the risks of
access to CII/SSI by unauthorized personnel. After working hours, CI1/SSI shall be secured in a secure
container, such as a locked desk, file cabinet or facility where contract security is provided.

Reproduction - Documents or material containing CII/SSI may be reproduced to the minimum extent
necessary consistent with the need to carry out official duties provided that the reproduced material is
marked and protected in the same manner as the original material.

Disposal - Material containing CI1/SSI shall be disposed of by any method that prevents unauthorized
retrieval (e.g. shredding, burning, returning to original source, etc.).

Transmission - CI1/SSI shall be transmitted only by VDOT courier, US first class, express, certified or
registered mail, or through secure electronic means.
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VIRGINIA DEPARTMENT OF

TRANSPORTATION Route: NBIS (Y/N)
Over:
County:
STRUCTURE AND BRIDGE DIVISION Str NO.:
.. . Located: Mi. To:
Critical Recommendation Form
Mi. From:
for, Repair and/or Strengthening Inspected By: Inspection Date:
To: From: Date:
District Bridge Maintenance Manager District Structure & Bridge

Safety Inspection Engineer
cc: District Structure and Bridge Engineer
District Maintenance Engineer
State Structure and Bridge Engineer
District Environmental Engineer

AFTER THE CRITICAL CONDITION IS REPAIRED SEND FORM:

To: From: Date:
District Structure & Bridge Safety District Bridge Maintenance
Inspection Engineer Manager
cc: District Structure and Bridge Engineer
State Structure & Bridge Engineer

Federal Structure ID No:0000000000

CRITICAL CONDITION REQUIRING IMMEDIATE ATTENTION (< 30 days) or (< 90 days)

Immediate performance of work on fracture critical member(s) is needed.

Immediate correction of scour and/or hydraulic induced problem is needed.

Condition rating of 3 or less for deck, superstructure, substructure and/or culvert.

Immediate work to prevent substantial reduction in safe load capacity and/or for the safety of the traveling public.

Action required (include date work must be completed):

ESTIMATED COST - $

BELOW TO BE FILLED OUT BY RESIDENCY ADMINISTRATOR and/or DISTRICT BRIDGE
MAINTENANCE MANAGER WHEN WORK HAS BEEN COMPLETED

Action taken (include date work was completed):

Signature

District Bridge Maintenance Manager

Follow-up Inspection after work is complete by:

Bridge Safety Inspector Date

Form SB500
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Municipality/Agency:

Non-VDOT Ciritical Route: NBIS (Y/N)
Recommendation Form Over:
Str. No.:
for, Repair and/or Strengthening Located: Mi. To:
Mi. From:
Inspected By: Inspection Date:

WHEN A CRITICAL CONDITION IS DISCOVERED SEND FORM:

To: From: Date:
. . i i i
(Insert Title of Responsible Manager) 9 Y

Inspection Engineer

cc: District Structure & Bridge Engineer
State Structure & Bridge Engineer

AFTER THE CRITICAL CONDITION IS REPAIRED SEND FORM:

To: From: Date:

District Structure and Bridge Safety (Insert Title of Responsible
Inspection Engineer Manager)

cc: District Structure and Bridge Engineer
State Structure & Bridge Engineer

Federal Structure ID No:0000000000

CRITICAL CONDITION REQUIRING IMMEDIATE ATTENTION (< 30 days) or (< 90 days)
Immediate performance of work on fracture critical member(s) is needed.

Immediate correction of scour and/or hydraulic induced problem is needed.

Condition rating of 3 or less for deck, superstructure, substructure and/or culvert.

Immediate work to prevent substantial reduction in safe load capacity and/or for the safety of the traveling public.

Action required (include date work must be completed):

ESTIMATED COST - $

BELOW TO BE FILLED OUT BY MUNICIPALITY/AGENCY WHEN WORK HAS BEEN COMPLETED
Action taken (include date work was completed):

Signature

(Insert Title of Responsible Manager)

Follow-up Inspection after work is complete by:

Bridge Safety Inspector Date

Form SB501
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SAMPLE CHANNEL CROSS SECTION

Reference Line —

N =) =) =) Top of Rall
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1--4._1% 5 - . ®
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- \V\\ o al q S A
—
Y Y
ABUTMENT A 1978 Original Profile 2010 Profile ABUTMENT B
2008 Profile
ELEVATION VIEW
Upstream Fascia
Looking Downstream
YEAR STATION | STATION | STATION | STATION | STATION
2.5 8.0’ 13.0° 18.0’ 23.0°
1978 Original 6 —6" 11'-10" 12’ - 6" 12 -3 9 -3
2008 Readings 8 -6" 11'-10" 12’ - 6" 12" -3 9 -3
2010 Readings 11'-0" 11'-10" 12’ - 6" 12" -3 9 -3

Legend: T.W. = Top of water
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/ \
Structure and Bridge

INTRA-DEPARTMENTAL MEMORANDUM

Bridge Signage Form
City/County:
Route: Over:
Structure No.:
To: From: Date:

(Insert Title of Responsible Manager) District Structure & Bridge Engineer
SIGNAGEAFFECTED
[] Weight Restriction [] Vertical Clearance Restriction ~ [] Object Markers [] Other

Inspection and/or analysis by the District Structure and Bridge Section revealed that the signage for the
above referenced bridge is: (check all that apply)

[] Required and not in place. [] Incorrect and needs to be lowered.
(] No longer required and needs to be removed. [] Incorrect and needs to be raised.

[ ] Missing or damaged and needs to be replaced. [] Obscured

(] Advance warning signs are not placed in accordance with Section 46.2-1130 of the Code of Virginia
[ comments:

SIGNING FOR WEIGHT RESTRICTION OF STRUCTURE shall adhere to the latest version of
the Virginia Supplement to the Manual of Uniform Traffic Control Devices (MUTCD), Part 2 — Signs,
Section 2B.59 and shall indicate a maximum capacity of:

tons on a R12-1 sign or
tons (single unit) and tons (semi-trailer) on a R12-V1 sign

SIGNING FOR VERTICAL CLEARANCE OF STRUCTURE shall adhere to the latest version of

the Virginia Supplement to the (MUTCD), Part 2 — Signs, Section 2C.27 and shall indicate a maximum
clearance of:

feet inches

The above signage deficiency was corrected on the following date:

Signature:

(Insert Title of Responsible Manager)

Once the deficiency is corrected, please forward the original of this form to the District Structure & Bridge
Engineer and copy the District Structure & Bridge Safety Inspection Engineer.

Form SB503
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Scour Critical Plan of Action

Structure ID

Federal Aid System of Highways

FIPS County

District

County/City

Carrying

Over

Virginia Structure Number

Year Built

Size of Existing Bridge

Foundation Type

Scheduled for Replacement

Detour Length

Average Daily Traffic

Source of Scour Critical Rating

Scour Rating (Iltem 113)

Planned Actions

Other actions

Prepared by

Signature

Date
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TYPICAL FATIGUE PRONE DETAILS

Close visual inspection of fatigue prone details is required. Concentrate on following areas:

Distortion in small gaps.
Weld tips (terminations).
Intersecting welds.
Reduction in x-sections.
Skewed bridges.
Wrapped around welds.

Typical details to inspect for localized fatigue cracking:

P PO0ONOOOTE, WN B

=
wn

14.
15.

16.
17.
18.
19.
20.
21.
22,
23.

24,

Lateral connection plates with intersecting welds, weld tips, & gaps or backing bars and tack welds.
Transverse connection plates. (Need to be positively connected to both flanges.)

Longitudinal stiffener butt welds, fillet welds, and cope holes.

Floorbeam to girder connection. (Coped beam flanges or blocked beam flanges.)

Rolled beam diaphragm connection. (Also, with coped flanges.)

Coverplate end welds and butt welds.

Termination of longitudinal coverplate welds. (Not end welded.)

Web plate penetration including box pier caps.

Web and flange splices. (Particularly field welded - quality may be suspect. Built-up welds)
Web cope holes

Stringer to floorbeam connections (out-of-plane bending)

- Stringer framing into Girder webs - Category E or E’

- Stringer framing into Girder flange - Category E or E’

Lateral connection to girders and floorbeams.

Backing bar splices. (Backing bars should be continuous. Ideally should be removed, but not
practical.

Repaired holes with partial or complete plug welds.

Tack welds. Near ends of plates. Near end of backing bars. (AWS requires that tack welds be
properly removed or incorporated into permanent weld. Identify as potential locations for fatigue
cracks.

Gouges and arc strikes.

Intermittent fillet welds. (Category E for web to flange or CP to flange.)

Pin & hanger assemblies.

Insert plates in haunched girders.

Riveted members (girders & trusses) with tack welds or subject to prying action.

Corrosion induced defects.

Construction & traffic damaged areas.

Field welding of curved girder cross frame members (Category E equivalent) (Check quality of field
welds, terminations of welds, undercutting or notch effects)

Field welding of attachments to tension areas of webs or flanges after the bridge was built.



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
Restricted Structure Atlas IIM-S&B-35.5
SPECIFIC SUBJECT: Date:
June 8, 2010
SUPERSEDES:
[IM-S&B-35.4

DIVISION ADMINISTRATOR APPROVAL.:
/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: June 8, 2010

Changes are shaded.

Increasingly, industry is producing and transporting goods and equipment that exceeds the
standard load, height and width restrictions. To aid industry, protect infrastructure, and enable
routing, the Restricted Structures Atlas was developed, and is updated in January and July of
each year. These maps show the locations of vertical, horizontal clearance, and weight limit
restrictions on Interstate, Primary and Urban Extension highways.

The following restricted clearances shall be shown on the maps:
Vertical: Structures with vertical clearance less than 20 feet
(Rounded down to the nearest inch)
Horizontal: Horizontal restrictions on or under structures less
than 18 feet wide

Additionally, restricted capacities for the following vehicle types shall be depicted on the
e Gross weight for single unit truck (Type 3): 27 Tons or less

an Gross weight for vehicle combination (Type 3S2): 40 Tons or less

an Gross weight for permit vehicles: 45 Tons

In May and again in November of each year, the Central Office Structure and Bridge Division
(COS&B) will provide the District Structure and Bridge Sections two copies of the latest maps
within their District to review these maps for accuracy and provide updates. Updates
reflecting changes in vertical and horizontal clearances or weight restrictions are to be
provided to the COS&B no later than the last week of May and November, respectively.
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The updates will be reviewed and compiled by the COS&B, and forwarded to the Office of
Communications and Public Affairs, who will update the maps, print copies, and make
distribution within and outside the Department.

When changes occur after an updated map is issued, IMMEDIATE actions shall be
taken by the District Structure and Bridge Engineer or their designee as follows:

Upon learning of a change or an addition to the Restricted Structures Atlas, the District
Structure and Bridge Engineer or their appointee shall notify the following person at the
Virginia Department of Motor Vehicles by phone: Wayne Davis (804) 497-7121 directly or
(804) 497-7135 for the Hauling Permits office. Immediately following the phone
notification send an email to:

Wayne Davis
Wayne.Davis@dmv.virginia.gov

and
Fitzhugh Jackson
Fitzhugh.Jackson@dmv.virginia.gov

All personnel who have the authority to issue hauling permits within your
District (this may include personnel in the Residencies).

and copied to:

C. M. ‘Ceil’ Asbury
Ceil.Asbury@dmv.virginia.gov

and
Michael Baxter
Michael.Baxter@dmv.virginia.gov

and
Keith A. Clary (Structure & Bridge, Central Office)
Keith.Clary@vdot.virginia.gov

and
Office of Public Affairs
Vdotmapfiles@vdot.virginia.gov

and
Central Office Hauling Permits
haulingpermits@vdot.virginia.gov

The email shall include the following:

District:

County:

Route:

Feature Intersected:

Virginia Structure Number:

Page number(s) of Restricted Structures Atlas where restriction is shown:
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and
Clearance on the Restricted Structures Atlas should be changed from to
or
Capacity on the Restricted Structures Atlas should be changed from to

Attachment: Appendix A

CC:

Chief Engineer

Chief of Systems Operations

Chief of Communications and Public Affairs

Director of Virginia Transportation Research Council
Division Administrator, Location & Design Division
Division Administrator, Maintenance Division
Division Administrator, Traffic Engineering Division
Division Administrator, Operations and Security Division
District Administrators

District Maintenance Engineers

District Structure and Bridge Engineers

Residency Administrators

Federal Highway Administration, Bridge Division
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APPENDIX A

How to record a vertical clearance:

According to the definition of terms in the manual 'Recording and Coding Guide for the
Structure Inventory and Appraisal of the Nation’s Bridges’:

Inventory Route — The route for which the applicable inventory data is to be
recorded. The inventory route may be on the structure or under the structure.
Generally, inventories along a route are made from west to east and south to
north.

West to east and south to north are generally the directions of increasing mileposts,
therefore, unless stated otherwise in the description of an item in the coding guide left and
right shall be determined by looking in the direction of the increasing mileposts on the route.

Consider the sketch below. Look east to determine left and right for items pertaining to
Interstate 64 (mileposts increase as you travel east) and look north for items pertaining to
Interstate 81 (mileposts increase as you travel north).

| |
Left | |
| |
| | /
Interstate
<‘£. ...... B e e e e e 64 ______________________
WEL
/ [ [
| |
| |
Right I I
Interstate Interstate
a1 =71
¥ SEL MEL

*

Left )\7'( Right

F
L J
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When the information is recorded on the maps, all information shall adhere to the standards
noted below:

e Restrictions for an undivided route carrying traffic in both directions shall show the
minimum restricted clearance.

e Restrictions for a divided route carrying northbound and southbound traffic shall show
the northbound restriction first and be labeled ‘NBL’. The southbound restriction shall
be shown last and labeled ‘SBL’.

e Restrictions for a divided route carrying eastbound and westbound traffic shall show
the eastbound restriction first and be labeled ‘EBL’. The westbound restriction shall be
shown last and labeled ‘WBL'.

¢ Information about a restriction shall be shown in the following order: structure number,
location and restriction.

e The location of the structure shall be noted showing the route for which the restriction
exists followed by any other pertinent route information.

I-81 UND I-64 WBL
16’ 09" V NBL
16’ 10" V SBL

In the above example, only a restriction for 1-81 under 1-64 WBL is shown. If eastbound and
westbound |-64 are separate structures, restrictions will be recorded for each structure.

For the sake of space and uniformity all references to 'under' on the Restricted Structures
Atlas will be abbreviated 'UND' and all references to 'Rte." or 'Route’ or 'Rt.", etc. on the
Restricted Structures Atlas will be not be shown. All interstate routes will be preceded by 'I-'
to eliminate confusion with other routes with the same number, i.e. Secondary Route 664
versus Interstate Route 664.

The vertical clearances reported on the Restricted Structures Atlas shall be the vertical
clearances that are reported in the official inventory system and the vertical clearances reported
in official inventory system shall be the vertical clearances measured in the field (rounded down
to the nearest inch).
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Example: Rte. 58 over Middle Fork Helton Creek; VA Structure number 1020 has the
following weight restrictions for single unit trucks and vehicle combinations.

Posted capacity for a single unit truck (Type 3): 19 Tons
Posted capacity for a vehicle combination (Type 3S2): 26 Tons

\”I@

\.__\_

58 OVER MIDDLE
FORK HELTON CREEK

19T TYPE 3
26T TYPE 352

Example: Reporting vertical clearances under Rte. 666 for Rte. 267 and Dulles Airport Road;
VA Structure number 6234.

--'__"'--.\_\P-f_;_'_,_.-
267 TOLL & DAR UND 666

15" 11" W EBL TOLL
15" 10" W WBL TOLL
15"07" VW EBL DAR
15" 10" WV WBL DAR
15" 05" W RAMP LANE
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Example: Reporting horizontal restriction for Rte. 29 SBL over Rapidan River; VA Structure
number 1901.

DR
2% SBL OVER

RAPIDAN RIVER
403" W

Example: Rte. 17 over Deep Creek; VA Structure number 1817 has a weight restriction for
single unit trucks.

Posted capacity for the single unit truck (Type 3): 12 Tons

1817 ) / @
17 GVER_DEEP CREEK
12T

Example: Rte 60 EBL over Falling Creek; VA Structure number 1044 has a weight restriction
of 45 Tons gross weight for permit vehicles.

@

60 EBL OVER
FALLING CREEK
45T

—_ \ e
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Procedure to track changes on the Restricted Structure Atlas and communication between

the District Structure and Bridge Offices with COS&B:

Notify Central Office via email immediately when a change occurs.
Changes shall be notated on the COS&B office copy of the Restricted Structure Atlas.

During the first week of May and November of each year, COS&B shall request two
copies of the Restricted Structures Atlas from the Office of Communications and
Public Affairs with changes that have been recorded since the last issue date marked
in RED on the maps.

Changes on the maps received from the Office of Communications and Public Affairs
shall be reconciled with changes recorded on the COS&B copy of the maps.

COS&B shall then send each district two copies of their respective maps with the
changes annotated in RED.

Districts shall then review the maps, verify all changes, and annotate any additional
changes. All changes to the maps by the Districts shall be made in GREEN. One copy of
the final marked-up maps shall be returned to the COS&B.

Any new changes or corrections marked in GREEN on the returned maps will be
reviewed and added to the COS&B office copy.

The FINAL combined annotated copies of the revised Restricted Structure Atlas shall
then be sent the Office of Communications and Public Affairs for transcription.

After the Office of Communications and Public Affairs corrects each District's maps, the
maps shall be returned to COS&B to Copy Check.

Upon COS&B verification and reconciliation, maps are then printed and distributed by the
Office of Communications and Public Affairs.

Once every three years, COS&B will perform a quality control/quality assurance review
of the District maps against the inventory system.



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
SOUND BARRIER WALL ATTACHMENTS [IM-S&B-40.2
SPECIFIC SUBJECT: Date:
DECEMBER 3, 2007
SUPERSEDES:
BR-86-40.1

DIVISION ADMINISTRATOR APPROVAL.:
Kendal R. Walus, P.E. / Original Signed
State Structure and Bridge Engineer
Approved December 3, 2007

Changes are shaded.

CURRENT REVISION

. Converted to electronic format. The subject matter of the 1IM did not change.

EFFECTIVE DATE

. This memorandum is effective upon receipt.

POLICY

Provisions for sound barrier wall attachment to bridges are to be made when requested by
the Environmental Division or when shown on the road plans.

The bridge is to be designed to carry the gravity loads of the sound barrier panels, the
weight of the support posts, and the weights specified in the AASHTO group loadings listed
in the latest edition of the AASHTO Guide Specifications for Structural Design of_Sound
Barriers. The design of the sound wall panels, posts and anchors shall be based on the
guide specifications. Typically, this will require a wind loading of twenty to forty pounds per
square foot applied to the sound barrier wall and used for the design of the sound panels,
posts and anchors. The wind force used for the sound barrier wall varies with the height
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above geographical or manmade obstructions that can disrupt straight line wind. As a
general rule, select the wind pressure using the height from the center of the exposed
sound barrier wall to the ground beneath the bridge. The bridge superstructure and
substructure shall be designed to carry the wind loads specified in the AASHTO Standard
Specifications for_Highway Bridges. This load is typically on the order of fifty pounds per
square foot applied to the area of exposed superstructure, including the area of exposed
sound barrier wall.

The contract pay item for sound barrier wall normally includes the design and detailing of
structure mounted and ground mounted walls. However, the bridge plans are to detail the
anchorages for the sound wall posts. A note must be placed on the plans indicating the
wind pressure and the weight of the sound wall used for the design of the anchorages. The
plans and calculations submitted by the contractor shall be reviewed for conformity to the
plans, specifications, supplemental specifications, and special provisions included in the
contract. A generic special provision for sound barrier walls is attached.

Attachment

CC: Chief Engineer
Chief of Systems Operations
Director of Virginia Transportation Research Council
Division Administrators under the Chief Engineer
District Administrators
Resident Engineers
Federal Highway Administration



ATTACHMENT

----- GENERIC SPECIAL PROVISION ----

VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
SOUND BARRIER WALLS

DESCRIPTION - Sound barrier walls shall conform to the plans, Section 519 of the
Specifications and the provisions herein. Ground mounted sound barrier walls shall be
precast concrete with a sound absorptive finish. All structure-mounted walls shall be
metal or other approved lightweight material with sound absorptive panels. The panels
on structure-mounted metal barriers shall be oriented vertically or horizontally as the
case may be to match the aesthetic features of the ground-mounted walls. In either
case, panel orientation shall be such that panels are free draining to prevent moisture
buildup and possible corrosion. Proposed structure-mounted sound barrier walls shall
aesthetically match ground-mounted barriers as to color.

DESIGN PARAMETERS - Sound barrier walls shall be designed in accordance with
the current AASHTO Guide Specifications For Structural Design of Sound Barriers
except as otherwise noted herein. All references in the Guide Specifications to “an
industry recognized design specification shall not apply without the prior authorization
of the Engineer.

A 70 mph up through 90 mph wind load, as deemed appropriate for a given project
area, exposure category B-2 design, shall be used for designing all ground mounted
sound barrier walls. All structure-mounted sound barrier walls shall also be designed
to a 70 mph up thru 90 mph wind load as deemed appropriate for a given project area,
exposure category C, with panels weighing roughly 7.5 pounds per square foot, and
posts placed 8 feet((parapet groove spacing)) on center for bridges and 12 feet for
cast-in-place concrete retaining wall..

All sound absorptive precast concrete panels and footings shall be constructed in
accordance with Sections 404 and/or 405 of the Specifications, except that patching of
panels will not be allowed without the approval of the Engineer. Where patching is
permitted by the Engineer it shall be performed in accordance with the panel
manufacturer’'s recommendations. Absorptive sound barrier walls shall be designed so
that the absorptive portion of the panels on the highway side shall have a minimum noise
reduction coefficient of 0.70.

Sound barrier walls shall be designed to be free flowing hydraulically so as not to trap
surface water. Weep holes shall be provided in panels, where necessary, to facilitate
proper drainage. A graded ditch or similarly functional drainage shall be provided in front
and behind of the barrier wall to control and dispose of roadway and slope drainage. The
ground mounted sound barrier posts and bottom precast concrete wall panels shall be
designed in consideration of the additional load created by the ditch slope where it rests
against the wall. Drainage design shall not create sound leaks.
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PANEL REQUIREMENTS - Where sound absorptive panels have a structural concrete
or other approved material core, the sound absorptive finish shall be permanently
bonded or attached to the core material and have the same service life as the core
material. The absorptive finish of precast concrete barriers shall meet the requirements
of ASTM C666, Procedure B, for 300 cycles.

Finish on the roadway side of the precast concrete absorptive barrier shall be vertically
fluted. Finish on the landowner's side of precast sound barrier walls shall be fuzzy
raked. No absorptive finish is required on that portion of the base panels below
ground and 6 inches above the ground line. Base panels shall be a minimum height of
2 feet and shall be embedded in the ground a minimum of 6 inches to prevent sound
leaks. Panels having deficiencies such as cracking, crazing, scaling, efflorescence,
segregation, mottling of the color coating or stains on the finish shall be rejected.

Maximum length of ground-mounted panels shall be 24 feet. Steps created at the top
of wall panels when traversing a grade shall be as uniform in height as possible. Once
installed, the edges of stacked panels shall be neat, and sides that mate together shall
be straight and true. Irregularities at panel edges that appear broken, ragged or
chipped to the extent that a gap appears once they are stacked will be cause for
rejection. When panels are stacked, horizontal joints shall typically be 4 feet c-c
maximum, and aligned to create continuous horizontal lines; however, foundations
and/or ground contact panels may be adjusted within the limits established herein to
provide for the continuous horizontal alignment of joints. Horizontal joints formed where
panels mate together and false or dummy joints (if present) must match in appearance
and alignment.

Where sound barrier panels do not occupy the full width between the flanges of the
sound barrier posts, panel attachment details shall be furnished with the working
drawings. Such details shall also include material descriptions. Post flanges and
panels shall overlap at least 1-1/2 inches after installation. Spacer blocks\wedges will
not be permitted. The face of the panel on the roadway side of the barrier shall fit
tightly against the post flange for the full height of the panel after installation.

Color of sound barrier walls shall be Federal Standard 595B-30313 or comparable.
Proposed precast concrete ground mounted sound barrier walls shall be colored on
the roadway side of the barrier only. Color of metal barrier shall match as closely as
possible that of ground mounted barrier. If the structure mounted metal sound barrier
walls have sound absorptive perforated metal panels, the panels shall be painted a
matte powder coat finish with a colorant from the Department’s approved listing. The
Contractor shall contact the Project Engineer at the appropriate district office, to
verify wall color prior to fabrication.

The Contractor shall erect a sample section of the ground mounted wall at the job site
prior to receiving final written approval to proceed with panel fabrication from the District
office. The sample section shall be three bays of panels with posts to show how panels
shall be secured to posts with attachment hardware. Sample panels must show the
attachment area formed in the panel. Further, sample panels shall show color and
finishes of both sides of the wall.
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POST REQUIREMENTS - If steel posts are used they shall be fabricated from steel
conforming to the requirements of ASTM A36. All steel and miscellaneous hardware
used above the foundation shall be galvanized after fabrication. Structure mounted walls
shall have steel posts. Anchor bolts for structure-mounted walls shall be integrally cast
into parapets. Adhesive or epoxy anchors will not be permitted as a method of post
attachment for structure mounted walls. The details of the connection of the structure
mounted wall panels to the steel posts shall be as shown in the plans for bridges and
retaining walls. Connections between the panel and the posts and the sound barrier wall
and the bridge shall account for the movement of the bridge as well as the expansion and
contraction of the panels. Post spacing, size and attachment details shall be incorporated
into the working drawings.

The Contractor is advised that slip forming of bridge parapets where structure mounted
sound walls is to be attached will not be allowed by the Department due to the use of
embedded anchors for post attachment. Bridges with sound barrier walls attached to the
parapets have been designed assuming a mass of weight of 7.5 pounds per square foot
of sound barrier wall.

The maximum deflection of supporting posts for sound barrier walls shall be limited to the
pertinent span length divided by 240. The unbraced length used for bending design of
steel posts shall be taken as the actual length of the cantilever unless both flanges are
sufficiently braced to allow a reduction of the unbraced length of section. (This paragraph
is intended as a clarification of the design specifications. It is not intended to imply
additional requirements other than those already specified in the AASHTO specifications)

Anchor bolts for general use in attaching sound barrier posts shall conform to Section
226 except as provided herein. Anchor bolts shall conform to AASHTO 314, Grade 36 or
55. Where high strength anchor bolt material is used, the design shall be limited to a
maximum Yyield strength of 55 ksi and a maximum ultimate tensile strength of 75 ksi.
Hydraulic cement grout conforming to Section 218 shall be placed between the base
plate and the top of the foundation to retard corrosion of the anchor bolts but shall not be
considered a factor for strength purposes. Ground mounted anchor bolts shall be
covered with hot asphalt after installation.

FOUNDATION REQUIREMENTS - Existing ground line elevations shall be established
and verified by the Contractor prior to submitting working drawings. The Contractor shall
remove and dispose of all above ground obstruction such as trees and other clearing and
grubbing items unless otherwise directed by the Engineer. Excavation of tree roots,
existing limited access fence and other clearing and grubbing items such as those
identified in Section 301 required for the placement of walls shall be included in the
square foot price bid of the sound barrier walls.

The Contractor is advised that the Department has not performed subsurface
investigation to locate existing utilities on this project. Therefore, it shall be the
Contractor’s responsibility to perform this work so as to avoid utility conflicts with the
construction associated with the proposed sound barrier wall. The Contractor shall
adjust foundations to avoid conflicts with pipes or utilities. Wall panel lengths may be
shortened or lengthened so that foundation locations may be adjusted to avoid conflicts
and clear existing pipes, utilities and other underground obstructions. When a conflict
cannot be avoided using this method, the Contractor must submit his alternative design
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VI.

for the Department's written approval. The Contractor shall modify the design of wall
foundations where foundations may conflict with the limits of proposed or existing rights-
of-way or where foundation designs may leave a portion of the foundation exposed
above the finished ground line. Such conflicts and proposed modifications shall be
reviewed with the Engineer prior to installation. Where sound barrier walls are self-
supporting, they shall be designed to prevent pipe or utility damage caused by excessive
bearing loads when placed over pipes, utilities or other underground obstructions.

Foundation designs may require pilings, caissons, or special design as indicated by
subsurface investigations (Soil reports and boring logs) taken at appropriate intervals to
establish soil capacity. Copies of the geological data are available in the office of the
District Materials Engineer in which the project is located. In no case will the foundation
for the wall be located on top of the duct banks for any of the TMS Center’s equipment.
Soil friction angle and strength of soils shall be used when designing foundations.
Foundations shall be designed in accordance with Section 4 Foundations, of the
AASHTO Specifications for Highway Bridges.

The Brom’s method may be used for the design of laterally loaded caissons. For Group |l
and Group IV where wind is a contributing load, a minimum safety factor of 2.25 shall be
used if soil parameters are based on the results of standard penetration tests. When
parameters are based on the results of subsurface exploration and laboratory testing
programs as detailed in Section 4.3 of Section 4 Foundations, or are set by the
Department, a safety factor of 1.9 may be used. The soil at the surface to a depth equal
to the diameter of the caisson shall not be considered effective when calculating the
required embedment of the caisson. The minimum area of longitudinal reinforcement for
caisson type foundations shall be greater than 1 percent of the gross area of the
foundation section.

For walls on spread footings, a bearing capacity analysis shall be submitted as part of the
calculations and the safety factor against bearing failure shall be taken as 2.25 for Group
Il and Group IV where wind is a contributing load. The ground surface slope shall be
taken into account when determining bearing capacity of the soil. Embedment of
footings shall be in accordance with AASHTO specifications.

For walls on piles, design shall be in accordance with Section 4, Foundations. The factor
of safety shall be on the level of construction control as required in section 4.4.6.2. The
required factors of safety may be modified by the allowable overstress permitted in the
wind load condition.

Foundation design will be considered incidental and all costs associated with foundation
design shall be included in the price bid per square foot of sound barrier wall.

WORKING DRAWINGS AND REVIEW

Working drawings for sound barrier walls shall conform to the requirements of Section
105.02 except as noted herein. Working drawings shall contain all specific details and
dimensions necessary for the complete review, construction and inspection of the work.
The working drawings for sound barrier walls shall also reflect coordination with the
working drawings for retaining walls where applicable. Working drawings shall be
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certified by a Professional Engineer holding a valid license to practice engineering in the
Commonwealth of Virginia.

Working drawings shall be formally submitted as described in Section 105.02 of these
Provisions. In order to expedite the review of the working drawings, three advance
copies shall be sent to the individual listed below. Advance copies shall contain all hand
calculations verifying the adequacy of the design. Hand calculations shall also indicate
the design methodology and validate the results of the worksheets. VDOT Central Office
contact:

Virginia Department of Transportation
Location and Design Division
Engineering Services

1401 E. Broad Street

Richmond, Virginia 23219

Payment will be made under: Any changes to the working drawings by the
Contractor after the initial submittal shall be clearly identified. Changes shall be
identified on the working drawings and denoted in narrative form (i.e. cover letter) and
dated after making all requested changes. This format shall be followed until all
requested changes are completed to the satisfaction of the Engineer.

MEASUREMENT AND PAYMENT

Precast Sound Barrier Wall will be measured and paid for in accordance with Section
519 of the Specifications except that the precast sound barrier shall be measured at the
contract unit price per square foot of surface area from existing ground line or finished
grade line to the sound attenuation line shown in the proposal. The 6 inch minimum
embedment in the ground of all base panels of ground-mounted precast sound barrier
walls will be considered incidental and will not be measured for separate payment.

Sound barrier walls will be measured at the contract unit price per square foot of surface
area from the top of the bridge parapet or retaining structure to the sound attenuation line
shown in the proposal.

The price bid shall also include furnishing, installation, providing modifications to avoid
utility, right-of-way, foundation exposure, and other structures whose foundations or
designs may conflict. The cost of foundation designs and supplemental geotechnical
investigation and foundations shall be considered incidental and will not be measured for
separate payment but shall be included in the price bid per square foot of sound barrier
wall.

Pay Item Pay Unit
Precast Concrete Sound Barrier Wall, Absorptive Square Foot

Sound Barrier Wall Square Foot
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519 - SOUNDWALL COLOR COATING

DESCRIPTION - This work shall consist of furnishing and applying a soundwall color
coating in accordance with this provision. The color and location shall be as specified
on the plans or as directed by the Engineer.

MATERIALS - The soundwall color coating shall not diminish the noise absorption
coefficient specified for the soundwall upon which it is applied when tested in
accordance with ASTM C423. The coating shall be a semiopague toner containing
methyl methacrylate-ethyl acrylate copolymer resins with toning pigments suspended
in solution at all times by a chemical suspension agent and solvent. Color toning
pigments shall consist of laminar silicates, titanium dioxide and inorganic oxides.
There shall be no settling or color variation. The use of vegetable or marine oils,
paraffin materials, stearates or organic pigments in the coating formulation will not be
permitted.

Physical properties of the coating shall be as follows:

Mass per gallon 8.3 pounds (min.)

Solids by mass 30 percent (min.)

Solids by volume 21 percent (min.)

Drying time 30 minutes (max.) at 70°F and 50 percent
humidity

Coating material shall not oxidize and shall show no appreciable change in color after
1000 hours when tested in accordance with ASTM D822; shall have excellent
resistance to acids, alkalies, gasoline and mineral spirits when tested in accordance
with ASTM D543; shall allow moisture vapor from the concrete interior to pass through
when tested in accordance with ASTM E398 or D1653; and shall reduce the
absorption rate of exterior moisture into the pores of the concrete surface when tested
in accordance with Federal Specification TT-C-555 B.

The soundwall color coating shall be from the approved list of absorptive concrete
soundwall color coatings.

APPLICATION - Surface preparation, application rate and application procedures
shall be as specified by the coating manufacturer, using airless spray equipment,
having a minimum capacity of 1,000 psi and 1/2 gallons per minute. Coating shall not
be applied when the air temperature is below 50°F, to damp surfaces or when the air
is misty or unsatisfactory for this work as determined by the Engineer.

QUALITY CONTROL PANEL - Prior to beginning coating operations the Contractor
shall provide and erect on the project site a representative sample of the color coated
soundwall containing at least 30 square feet, for approval of uniformity and
appearance of the color coating. This approved sample shall remain on the project
site and will be used by the Engineer as a basis for comparison and acceptance of the
Contractor's finished coating.
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METHOD OF MEASUREMENT - Unless otherwise specified, soundwall color coating
will not be measured for separate payment but shall be included in the price bid for
sound barrier wall.

When specified as a contract item, soundwall color coating will be measured in square
feet of surface coated.

BASIS OF PAYMENT - When specified as a contract bid item soundwall color coating
will be paid for at the contract unit price per square foot, which price shall be full
compensation for furnishing and applying the soundwall color coating, surface
preparation and for all materials, labor, tools, equipment and incidentals necessary to
complete the work.

Pay ltem Pay Unit
Soundwall Color Coating Square Foot



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
HIGHWAY AND PROJECT [IM-S&B-49.2
IDENTIFIERS
SPECIFIC SUBJECT: Date:
DECEMBER 3, 2007
SUPERSEDES:
BR-86-49.1

DIVISION ADMINISTRATOR APPROVAL:
Kendal R. Walus, P.E. / Original Signed
State Structure and Bridge Engineer
Approved December 3, 2007

Changes are shaded.

CURRENT REVISION

. Revised to reference IIM-LD-151.4..

EFFECTIVE DATE

. This memorandum is effective upon receipt.

POLICY

All bridge plans for “bridge only” contracts will have a five (5) digit number shown on the title
sheet in accordance with the requirements of the Location and Design Division Instructional &
Informational Memorandum [IM-LD-151.4. All other bridge plans included in contracts with
approach work will be covered by the number shown by the road designer on the road plans.

Digits 1, 2 and 4 are shown in the Road Inventory Mileage Records, T&S 5-1. A copy of
these records for Interstate, Primary, Arterial, and Urban Systems is available in the Bridge
Division File Room. Each District Bridge Section has a set of these records for all systems.

The number is to be shown on all “bridge only” contract plans to be advertised.



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION

INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

SUBJECT: Metric Conversion NUMBER:
Structure Design Guidelines S&B-95-65.2
DIRECTED TO: DATE
All Structural Designers October 16, 1995
SIGNATURE: MALCOLM T. KERLEY, P.E. SUPERCEDES:
S&B-95-65.1

The following guidelines shall apply to all METRIC plans prepared
by or for the Structure and Bridge Division.

All plans shall be in metric units only. Dual units shall not
be used.

As a general rule, use millimeters (mm) for all plan
dimensions (XXXX or XXX, xxx). Use meters (m) for

elevations (xxx.xxx). The 100 meter method of stationing will
be used (xXxX+xXX.XXX).

Place the following notes in the General Note, "Al1l
dimensions are in millimeters." "All elevations are shown in
meters."

All abbreviations shall be lower case except for liter (L)
and those derived from proper names such as Newton (N).

Many bridge components will require a soft metric
conversion. Soft metric means no physical change in
manufacturing is required (conversion to the nearest one (1)
millimeter) . Hard metric means the product requires
physical change (conversion to a convenient and practical
measurement) . Reinforcing steel is one example of a soft

metric conversion.

The attached sheets outline various values and dimensions that
shall be used in the development of METRIC structural plans.

!IIUI

VDOT _METRIC

STRUCTURE & BRIDGE DIVISION STRUCTURE & BRIDGE DIVISION MANUAL
October 16, 1995




METRIC CONVERSION METRIC DESIGN GUIDE

STRUCTURE DESIGN GENERAL PRACTICE FOR METRIC CONVERSION

Deck
width hard
thickness hard

concrete strength hard

reinforcement soft
parapet soft
sidewalk, median hard
elevations hard
drains soft
metal rails soft

Structural Steel

plate thickness hard
rolled shapes soft
bending stresses hard
fatigue stresses hard
camber & dimen. hard
shear conn. size soft
weld size soft

Expansion Joints

All types soft

STRUCTURE & BRIDGE DIVISION MANUAL STRUCTURE & BRIDGE DIVISION
October 16, 1995



METRIC DESIGN GUIDE

METRIC CONVERSION

Bearings
anchor bolts
elastomeric
steel
Piles
precast prestr.
steel H
timber
spacing
concrete strength

reinforcement

Prestressed Concrete
shapes
strand spacing
strands
concrete strength
reinforcement

Bents & End Bents
dimensions hard
concrete strength

reinforcement

Culverts
tables/charts

details

STRUCTURE & BRIDGE DIVISION
October 16, 1995

soft

soft

soft

soft

soft

soft

hard

hard

soft

soft

hard

soft

hard

soft

and soft

hard

soft

soft

soft
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METRIC CONVERSION

METRIC DESIGN GUIDE

concrete strength hard

reinforcement soft

Geometric Clearance (per Roadway)
horizontal hard

vertical hard

Geometric Clearance (per Railroad)

STRUCTURE & BRIDGE DIVISION MANUAL

4450 mm (14.60 ft)

5050 mm (16.56 ft)

7000 mm (23.00 ft)

STRUCTURE & BRIDGE DIVISION
October 16, 1995



METRIC DESIGN GUIDE METRIC PRACTICE

STRUCTURE DESIGN METRIC PRACTICE

LOADING: Metric (English)
Truck MS18 (HS20)
Front Axle 35 kN ( 8 kips)

Rear Axle 145 kN (32 kips)

Axle Spacing minimum 4.3 m (14 ft.)

Maximum 9.0 m ( 30 ft.)

Wheel Spacing 1.8 m ( 6 ft.)

Alternate Truck
Axle 110 kN (24 kips)

Axle Spacing 1.2 m ( 4 ft.)

Lane Loading

Distributed Load 9.3 kN/m (0.64 k/ft)
over 3 meters
Concentrated Load 80 kN (18 kips)
115 kN (26 kips)
Dead Loads Metric (English)
Fut. Wearing Surface 0.7 kN/m’ ( 15 psf)
Constr. Tolerance 1.0 kN/m’ ( 20 psf)
Unit Weights
Reinforced concrete 23.6 kN/m’ ( 150 pcf)
Soil 18.9 kN/m== ( 120 pcf)
Steel 77.2 kN/m=—= ( 490 pcf)
Lateral Soil Pressure
STRUCTURE & BRIDGE DIVISION STRUCTURE & BRIDGE DIVISION MANUAL

October 16, 1995



METRIC PRACTICE

METRIC DESIGN GUIDE

Equiv. fluid weight 2.4 kN/m’ ( 15 pcf)
4.8 kN/m’ ( 30 pcf)
9.6 kN/m’ ( 60 pcf)
DECK
Shoulder width 600 mm ( 2 ft)
1200 mm ( 4 ft)
1800 mm ( 6 ft)
2400 mm ( 8 ft)
3000 mm ( 10 ft)
3600 mm ( 12 ft)
Lane width 2700 mm ( 9 ft)
3000 mm ( 10 ft)
3300 mm ( 11 ft)
3600 mm ( 12 ft)
Thickness 190 mm ( 7.50 in)
200 mm ( 8.00 in)
210 mm ( 8.25 in)
220 mm ( 8.75 in)
230 mm ( 9.00 in)
Cover 25 mm (1.00 in)
30 mm ( 1.25 in)
40 mm ( 1.50 in)
50 mm ( 2.00 in)
65 mm ( 2.50 in)
75 mm ( 3.00 in)
Elevations Meter (to the 0.001).
Slopes 2% _ ( 1/4 in/ft)
4% == ( 1/2 in/ft)
6% ( 3/4 in/ft)
8% T00T_WETRIG ( 1 4in/ft)
MATERIAL STRENGTH
Structural Steel M-270
Grade Tensile Min Yield (Min. yield
Strength (MPa) strength (MPa) strength,ksi)
36 400-550 250 (36)
50 450 345 (50)
50W 485 345 (50)
Reinforcing bars ASTM A615M Metric (English)
Yield strength 420 MPa (60 ksi)

Bar sizes (See Attach.

Bar
Designation

STRUCTURE & BRIDGE DIVISION MANUAL

I for additional details)

Cross Sectional

Area

(sg. mm)

STRUCTURE & BRIDGE DIVISION
October 16, 1995
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METRIC PRACTICE

10
13
16
19
22
25
29
33
36

Bar lengths Give

70.97
129.03
200.00
283.87
387.10
509.68
645.16
819.35

1006.45

length of bars to

the nearest 10 mm

Concrete f'c
Substructure Min.
Superstructure Min.

Prestressing Strand ASTM A416

20 MPa (3000 psi)
25 MPa (3500 psi)
30 MPa (4000 psi)
35 MPa (5000 psi)
40 MPa (6000 psi)

/416M

Grade Nominal Dia. Nominal Area Minimum Tensile
in. mm in. mm” ksi MPa
250 0.375 9.53 0.080 51.61 250 1725
250 0.500 12.54 0.144 92.90 250 1725
250 0.600 15.24 0.216 139.35 250 1725
Prestressing Strand ASTM A416/416M
Grade Nominal Dia. Nominal F=== Minimum Tensile
in. mm in. E ksi MPa
270 0.375 9.53 0.085 5S4 FE 270 1860
270 0.500 12.54 0.153 98.71 270 1860
270 0.600 15.24 0.216 139.35 270 1860

STRUCTURAL SHAPES

Precast concrete

Steel Rolled Shapes

Mill Plates

All dimensions of the precast
sections such as prestressed
girders and cored slabs should
be converted to the nearest
millimeter.

Specify mm by kg/m as per AISC
tables. (See Attach. IV)

Specify mm as per USS tables.

(See Attach. III)
Metric (English)
Anchor Bolts (A307) 20 mm ( 3/4 In dia.)
A307 i1s not available in 22 mm ( 7/8 In dia.)
metric. Use A307 (Specify 25 mm (1 In dia.)
in English) or A325M 38 mm (1 1/2 In dia.)

STRUCTURE & BRIDGE DIVISION
October 16, 1995

STRUCTURE & BRIDGE DIVISION MANUAL



METRIC PRACTICE METRIC DESIGN GUIDE

50 mm ( 2 1In dia.)

High Strength Bolts (A325M) Mle6 0.63 in

M20 0.79 in
M22 0.87 in
M24 0.94 in
M27 1.06 in
M30 1.18 in
M36 1.42 in
Shear Studs All dimensions to be converted
to the nearest millimeter.
PILES

Length To nearest 500 mm.

Precast Concrete Soft conversion of all current

pile dimensions

H-Pile Specify mm by kg/m as per AISC

tables. (See Attach. II)

Pile Capacity Metric (English)
Steel H-Piles 400 kN (45 Ton)
Precast/Prestressed Piles 400 kN (45 Ton)

Pile Spacing

minimum 3=6=times nominal size
maximum FEEE=mm (10 ft)
SPREAD FOOTINGS
Qmax. 143 .5 kPa (3000 psf)

TEMPERATURE EFFECTS

Coefficient of thermal expansion

Steel 0.0000117/ C (0.0000065/ F)
& Concrete
Temperature Range -18 to 49 C ( 0 to 120 F)
- 7 to 38 C ( 20 to 100 F)
EXPANSION DEVICES Soft conversion of all
dimensions to the nearest
millimeter.
BEARINGS
Elastomeric & fixed Soft conversion of all
dimensions to the nearest mm.
STRUCTURE & BRIDGE DIVISION MANUAL STRUCTURE & BRIDGE DIVISION
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METRIC QUANTITIES METRIC DESIGN GUIDE

QUANTITIES
ITEM Round to: Pay Item

Structure Excavation

Steel Sheet Piling (+Temporary Sheet Piling)
Class X concrete

Bridge Deck Grooving

Reinforcing bars

Structural steel

Prestressed Concrete Girders
Prestressed Concrete Piles

Steel Piles

Timber Piles

Concrete Parapet (Median Barrier)
Slope Protection

Dumped Riprap
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Elastomeric Expansion Dam
Preformed Elastomeric Sealer
Tooth Joint

e
ooo
3338

NOTE: The pay items shown above may not agree with the ones
specified by the Construction Division. Should a conflict
exist, those required by Construction shall be used.
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METRIC DESIGN GUIDE

ATTACHMENT 1

REINFORCING BARS

METRIC ENGLISH

No. Wt . Dia. Area No. Wt . Dia. Area
kg/m mm mm” 2 1b/f in in®2
10 .560 9.53 70.97 3 .376| .375 0.11
13 .994 | 12.70 | 129.03 4 .668| .500 0.20
16 |[1.552 | 15.88 | 200.00 5 1.043| .625 0.31
19 [2.235 | 19.05 | 283.87 6 1.502| .750 0.44
22 [3.042 | 22.23 | 387.10 7 2.044| .875 0.60
25 [3.973 | 25.40 | 509.68 8 2.670[1.000 0.79
29 |5.060 | 28.65 | 645.16 9 3.400(1.128 1.00
33 |6.404 | 32.26 | 819.35 | 10 4.303(1.270 1.27
36 |7.907 | 35.81 |1006.45 | 11 5.313[1.410 1.56
43 |11.384| 43.00 |1451.61 | 14 %650 1.693 2.25

STRUCTURE & BRIDGE DIVISION

October 16, 1995
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VIRGINIA DEPARTMENT OF TRANSPORTATION

LOCATION AND DESIGN DIVISION
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Changes are shaded.

CURRENT REVISIONS

This memorandum was revised to reduce the number of Federal Highway Administration
(FHWA) recognized Controlling Criteria for Design Exceptions from thirteen (13) to ten

(10).

This memorandum was revised to delete the specific items requiring a Design Waiver
previously listed under “DESIGN WAIVER POLICY FOR HYDRAULIC DESIGN”. This
revision clarifies that the District Hydraulics Engineer shall request waivers where

hydraulic design criteria fall short of the VDOT minimum standards.

This memorandum was revised to update AASHTO bridge specification references,
clarify bridge source references in regards to design exceptions and waivers, add and
update references to specific parts of VDOT’s Manual of the Structure and Bridge

Division and indicate where VDOT design waivers are not required for bridges.

A reference to the FHWA Stewardship and Oversight Agreement was added.

A Design Exception is not required for Horizontal Curve Radius, Maximum Grade or
Stopping Sight Distance when approaching the stop control at an intersection. Stop-

control is defined as having one or more "STOP" signs.



Instructional & Informational Memorandum
1IM-LD-227.10
Sheet 2 of 13

o A Design Exception is not required for geometric elements of the ramp proper as shown
in the Road Design Manual, Appendix C: superelevation rate, lane width, horizontal
curve radius, maximum grade, etc. Should these elements not meet VDOT minimumes,
then a design waiver is required.

o A reference to the Land Development Waiver approval process has been provided.

. A link to the VDOT-FHWA Agreement for Safety and Operational Projects not Requiring
Formal Design Exceptions and Design Waivers has been included.

EFFECTIVE DATE

o This memorandum is effective upon receipt.

DESIGN EXCEPTION REQUEST RECOMMENDATIONS

. All design exceptions should have an adequate justification and project description
regardless of the funding source.

. An estimate of the cost to attain full standards should always be discussed to determine
safety benefits for the dollars invested.

o The mitigation measures that would minimize the effects of the deviation should be
considered.
o An accident analysis should always be performed to determine what affects the design

exception would have on safety.

. Future improvements that would mitigate the effects of the design exception should be
addressed.
o In order to streamline and simplify design exception requests, Form LD-440 was

developed for all design exception requests.

FEDERAL REQUIREMENTS

. Under Title 23, United States Code (USC) 109, the Secretary of Transportation approves
design and construction standards for the National Highway System (NHS) including
Interstates. The 23 CFR 625 designates those standards, specifications, policies,
guides, and references that are acceptable to the Federal Highway Administration
(FHWA) for use on the NHS.
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. Title 23 CFR 625 provides that exceptions may be given on a project basis to designs
which do not conform to the minimum criteria as set forth in the standards, policies, and
standard specifications, which for National Highway System (NHS) Projects, the full list
of standards can be found in 23 CFR 625.4, which includes the AASHTO “Green Book.”

. On October 7, 2015, the FHWA published a notice in the Federal Register soliciting
comments on proposed changes to the 1985 policy that established thirteen (13)
controlling criteria for design. Based on the comments received in response to FHWA's
proposal, combined with FHWA's own experience and the findings of National
Cooperative Highway Research Program (NCHRP) Report 783 “Evaluation of the 13
Controlling Criteria for Geometric Design” (2014), FHWA has updated its 1985 policy
regarding controlling criteria for design, applicable to projects on the NHS, thus reducing
the number of controlling criteria from thirteen (13) to ten (10), and applying only two (2)
of these criteria to low speed roadways. The FHWA also issued guidance clarifying
when design exceptions are needed and the level of support documentation that is
required. Please see the May 5, 2016 FHWA Memorandum at the following location:
http://www.fhwa.dot.gov/design/standards/160505.pdf

o The Federal Register was also updated to reflect the controlling criteria changes:
https://www.federalreqgister.gov/articles/2016/05/05/2016-10299/revision-of-thirteen-
controlling-criteria-for-design-and-documentation-of-design-exceptions

. The FHWA'’s patrticipation in plan reviews is vital throughout the design process and may
be required on Projects of Divisional Interest (PODI) and Projects of Corporate Interest
(POCI).

FHWA’S CONTROLLING CRITERIA

. Although all deviations from accepted standards and policies need to be justified and
documented, the FHWA has established ten (10) controlling criteria for high speed
design. All ten (10) controlling criteria apply to high-speed (design speed =50 mph)
roadways on the NHS, as defined by FHWA mapping:
http://www.fhwa.dot.gov/planning/national_highway system/nhs_maps/virginia/index.cfm

The FHWA requires a Design Exception whenever the following controlling criteria are

not met.

e Design speed ¢ Horizontal Curve Radius e Cross slope

e Lane width e Maximum Grade e Superelevation Rate
e Shoulder width e Stopping Sight Distance e Vertical Clearance

o Design Loading

Structural Capacity

. On low-speed roadways (i.e., non-freeways with design speed <50 mph) on the NHS,
only the following two controlling criteria apply:

e Design Loading Structural Capacity e Design Speed
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. The FHWA Virginia Division Office has established access control along the Interstate as
the 11" controlling criterion. A design exception must be prepared for FHWA review and
approval for any break in access control within:

- Rural areas: 300 feet of a ramp terminal (as defined by the Green Book)
- Urban areas: 100 feet of a ramp terminal (as defined by the Green Book)

Please reference AASHTO’s most recent VDOT adopted version of A Policy on Design
Standards — Interstate System

- Existing access points are not subject to the Access Control for Interstate
Interchanges Agreement between FHWA and VDOT.

VDOT DESIGN EXCEPTION POLICY (APPLICABLE TO ROADWAYS)

. The geometric design standards approved for use are contained in AASHTO’s Policy on
Geometric Design of Highways and Streets. This publication, commonly referred to as
the “Green Book” is published by the American Association of State Highway and
Transportation Officials (AASHTO). In addition, AASHTO'’s Policy on Design Standards—
Interstate System is applicable to the Interstate System. For the Interstate System, the
current editions of AASHTO’s A Policy on Geometric Design of Highways and Streets
and the LRFD Bridge Design Specifications shall be used as design standards where
they do not conflict with AASHTO’s Policy on Design Standards—Interstate System.

. In light of the FHWA'’s policy change, VDOT is reestablishing its policy that a Design
Exception shall be required whenever any of the ten (10) controlling criteria are not met
regardless of design speed, functional class or whether the roadway is NHS or non-NHS;
or when Minimum Acceleration and Deceleration Lane Lengths for Grade Separations
and Interchanges are not met on the NHS System (Interstates, Freeways and Arterials).
See AASHTO Green Book, Chapter 10.

. The State Location and Design Engineer approves all design exceptions regardless of who
designs the project (VDOT or LAP), funding type (State, Federal or Local) and
ownership/maintenance responsibility (VDOT/Locality). For bridge-related design
exceptions (e.g. bridge shoulder width), approval by the State Structure and Bridge
Engineer is also required, except as noted below for bicycle facilities.
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o VDOT recognizes the FHWA publication, “Mitigation Strategies for Design Exceptions”
as providing mitigation efforts that should be followed when processing design
exceptions. This publication is available at:
http://safety.fhwa.dot.gov/geometric/pubs/mitigationstrategies/fhwa_sa 07011.pdf

. FHWA approval of Design Exceptions is required in accordance with the most recent
FHWA Stewardship and Oversight Agreement.

o Changes to the posted speed limits of highways need to be evaluated by considering
applicable design standards. Design exceptions are required whenever the change
causes the design features of the roadway to not conform to the minimum criteria for the
new speed limit. Isolated changes in design speeds to eliminate a possible design
exception are not to be made. Instead, consistency in the design speed for the facility
needs be considered. Design exceptions caused by proposed changes in the posted
speed that adversely affect the design features of the roadway will not be considered.

. The determination to approve a design exception should only be made after thoroughly
reviewing project elements such as maximum service and safety benefits for dollar
invested, compatibility with adjacent section of the roadway, and probable time before
reconstruction would take place due to increased traffic demand or changed conditions
at which time the appropriate standard would be met.

o Design criteria for access control for new or totally reconstructed interchanges will be
that which is developed from an operational analysis, but shall not be less than the
minimum values of 300 feet for rural and 100 feet for urban areas shown above.

o Project boundaries for design exception determination shall be at logical termini points.
Example: Ramp Termini to Ramp Termini. An exception to this would be any transitional
work that results from mainline improvements.

VDOT GEOMETRIC DESIGN CRITERIA

. VDOT’s Geometric Design Guidelines in Appendix A of the Road Design Manual are based
on established design criteria and are generally consistent with AASHTO minimums.
Allowances, however, have been provided for some design features such as guardrail, etc.
(For RRR projects, see Section A-4 of the Road Design Manual).

o VDOT’s Geometric Design Guidelines present basic practical guidelines compatible with
traffic, topography and safety; however, due to the restrictive format, all variables cannot be
included. The designer is urged to refer to AASHTO’s A Policy on Geometric Design of
Highways and Streets, and related chapters in the Road Design Manual, for further
discussion of design considerations before selecting the proper design criteria for a project.
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. The application of the criteria provided in the Geometric Design Guidelines must be made
in conjunction with sound engineering judgment to affect a proper design. The economic,
environmental and social factors involved in highway design shall also be considered. The
designer should always attempt to provide for the highest degree of safety and best level of
service that is economically feasible as outlined in IIM-LD-255.

. VDOT Design criteria is provided in the following sources:

- VDOT’s Road Design Manual

- VDOT’s Road and Bridge Standards

- VDOT’s Manual of the Structure and Bridge Division and Structure and Bridge
Division Instructional and Informational Memoranda.

TIMING OF DESIGN EXCEPTION REQUEST

. Project Managers or Design Engineers should discuss potential design criteria that may
require the need for an exception with the appropriate Assistant State Location and
Design Engineer prior to detailed development of the exception or providing a design
exception request to the District L & D Engineer (or equivalent Structure and Bridge
positions for bridge-related items).

o Design Exceptions should be identified at the Preliminary Field Inspection and requested
shortly thereafter. Plans at the Public Hearing Development Stage and the Structure and
Bridge Preliminary Plan Development Stage should reflect approved design exceptions
for those key design elements or features. Design approval following the Location and
Design / Design Public Hearing may be delayed if known or discovered design
exceptions or design waivers have not been approved.

o Design exceptions for roadway geometrics approved by the State Location and Design
Engineer do not necessarily indicate that the bridge geometrics are automatically
approved by the State Structure and Bridge Engineer since present and future costs for
bridge widening, etc. may have to be considered. Normally, the roadway designer’s and
bridge designer’'s request will be transmitted separately. Location and Design Division
exceptions directly impacting a structure and/or bridge shall be coordinated with the
District Structure and Bridge Engineer. The Structure and Bridge Designer will
determine the impact and provide guidance and recommendations to the Location and
Design Project Designer and coordinate the necessary approval from the State Structure
and Bridge Engineer for all resulting Structure and Bridge Design Exceptions.
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DESIGN EXCEPTION REQUEST FORM LD-440
. All requests for design exceptions shall document all supplemental information necessary

and appropriate for the comprehensive review of the engineering details of the exception
request. The request shall be submitted via Form LD-440 to the District Location & Design
Engineer and/or the District Structure and Bridge Engineer for review and recommendation
for submission to the Central Office.

o Any time there is a deviation from published and accepted standards, the designer
should clearly document that the deviation is to be made on the basis of an engineering
analysis and that the methods of operation chosen are sufficiently protective of persons
and property. The approach must incorporate reasons for the decision and approved
documentation based on sound engineering judgment.

. The Responsible Person preparing the design exception request shall electronically seal
and digitally sign the request in the seal and sign block provided above “Prepared By:”

o Location & Design Division maintains Form LD-440 at the following website:
http://vdotforms.vdot.virginia.gov/

DESIGN EXCEPTION SUPPORTING DOCUMENTATION

o Supporting documentation for all design exceptions is to be submitted to the State
Location and Design Engineer and/or the State Structure and Bridge Engineer for filing
with a copy kept by the Project Manager in the project file.

DOCUMENTING DESIGN EXCEPTIONS ON PROJECT TITLE SHEET

. All design exceptions shall be shown on the project title sheet.

- Whenever a project design element(s) does not meet AASHTO minimum design
criteria (for example, shoulder width, horizontal curve radius) the location(s) and
criteria are to be noted on the project title sheet. In order to alert everyone
concerned, it will be necessary to identify these locations from the earliest stages
of plan development. If changes are made during plan development that would
alter the situation, then the title sheet must be corrected to reflect the new design.
The following methods will be used to show design exceptions:


http://www.extranet.vdot.state.va.us/forms/
http://www.extranet.vdot.state.va.us/forms
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Plans with Functional Classification block:

EXAMPLE:

DESIGN EXCEPTIONS

Sta. To Sta.

Design Speed (mph)

Exception for:

Approval Date

102+75 to 104+75

Shoulder Width

October 28, 2010

621+00 to 624+50

60

Horizontal Curve Radius

October 28, 2010

The data as indicated in the previous example is to be shown directly below the Functional

Classification block.

Plans without Functional Classification block: Exceptions should be noted inside the title sheet

borderlines immediately following the design speed classification as follows:

EXAMPLE:

V =60 mph Exceptions: 102 + 75 - 104 + 75 Shoulder Width (Approval Date)
621 + 00 - 624 + 00 ( 35 mph) Horizontal Curve Radius (Approval Date)

For information on the placement of approved design exceptions on the Structure
& Bridge title sheet, see Manual of Structure and Bridge Division, Part 2.

EXAMPLES OF WHEN A DESIGN EXCEPTION IS NOT REQUIRED

On State funded rural projects where design constraints require that the overall design
speed selected for the project is less than the design speed which would normally be
selected based on terrain, a design exception is not required if the speed falls within the
range of design speeds for that class of roadway shown in the AASHTO Green Book.

A Design Exception is not required for Design Speed within the functional area of a
Roundabout in accordance with the FHWA Roundabout Informational Guide (NCHRP
672) Chapter 6, available at:

http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp _rpt 672.pdf

When approaching a stop control intersection, deceleration length to the intersection
should be calculated based on the entering taper length (L2) the deceleration length (L3)
and the storage length (L4) found in the 2011 AASHTO Green Book, page 9-125,
Section 9.7.2 Deceleration Lanes. A design exception is not required for horizontal curve
radius, maximum grade, cross slope, superelevation or stopping sight distance within this
calculated physical length when the road does or does not have a turn lane.

A design exception is not required for overlays and the installation of rumble strips or
rumble stripes.
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Design exceptions are generally not required for pavement transitions within VDOT
defined “transition areas” of a project. The transition length (L) shall be in accordance
with  RDM, Appendix A (Lane/Pavement Transitions). However, the Designer shall
contact the appropriate Regional Traffic Engineer when reviewing the accident history for
the past three (3) years as locations showing accident rates higher than the statewide
average for that roadway classification attributable to the substandard design criteria may
require a design exception.

The intent of establishing project termini for the majority of projects scoped as “Bridge
Only” is to tie into the existing approach alignment as quickly as possible and in
accordance with, and defined and described in, the Manual of the Structure and Bridge
Division, Part 2 (See “Bridge Only” projects).

Unless there is a specific safety problem at the project site attributable to any
substandard geometric feature, then substandard approach roadway geometrics
associated with these “Bridge Only” projects do not require corrections and do not
require design exceptions or design waivers unless the existing conditions are made
worse.

A design exception is not required for geometric elements of the ramp proper:
Superelevation rate, lane width, horizontal curve radius, maximum grade, etc. Should
these elements not meet VDOT minimums, then a design waiver is required. (This does
not include minimum acceleration or deceleration lengths as shown in 2011 AASHTO
Green Book Table 10.3,10.4 & 10.5)

A design exception / design waiver is not required for Spot Safety and Operational
Improvement Projects (as long as existing geometric features are not made worse) on
non-NHS roadways with a scope limited to one or more of these elements:

Turn lane extensions

Vertical curve adjustment

Horizontal curve adjustment

Signal Optimization/Retiming

Adaptive Signals operation

ITS devices and systems to improve safety & operational efficiency

Sign upgrade to comply with latest MUTCD requirements

Flashing Beacons/Warnings

Acceleration Lanes on non-interstate system

Pedestrian and Bicycle accommodation such as bicycle lanes, shared use path,
pedestrian refuge, sidewalk and crosswalk projects

Roadway Lighting, Signs, Signals, Raised Pavement Markers, Pavement
Markings

Installation or adjustment of Guardrail Systems to meet VDOT'’s current policy
and/or standards

Shoulder Widening up to 4 ft.

Paving existing graded shoulder

High friction surfacing

Safety edge

Rumble strip installation

O O O OO0 O O O O O

O

O

O O O O O
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A design exception / design waiver is not required for safety and operational projects
such as HSIP and ITS projects on NHS roadways in accordance with the Memorandum
dated August 28, 2013: http://www.virginiadot.org/business/trafficeng-productlists.asp.
This agreement is not applicable to Preventative Maintenance, 3R Projects and
projects that add capacity to the roadway. Additional projects may be eligible on a
case by case basis if approved by the Office of the State Traffic Engineer in
coordination with the Federal Highway Administration as appropriate.

DESIGN EXCEPTION POLICY (APPLICABLE TO VDOT STRUCTURES & BRIDGES)

In addition to the ten (10) controlling criteria, the State Structure and Bridge Engineer has
identified the following items as requiring a design exception:

- Modifications to VDOT parapet/rail standards except as indicated in VDOT’s Manual
of the Structure and Bridge Division, Part 2

- Proposed new crash-tested parapets / rails (other than VDOT)

Design exceptions shall be requested for all structures and/or bridges on the Interstate,
Primary and Secondary System that do not meet AASHTO minimum design standards
regardless of who owns and maintains the structure and/or bridge.

For additional information on design exceptions with regard to structures and/or
bridges, see Manual of Structure and Bridge Division, Part 1 at:
http://www.virginiadot.org/business/bridge-manuals.asp.

Design exceptions for design loading structural capacity, vertical clearance and shoulder
width (where the roadway shoulders meet AASHTO minimums, but the bridge
shoulder(s) do not) are typically prepared by the bridge designer and submitted to the
State Structure and Bridge Engineer through the District Structure and Bridge Engineer.
Form LD-440 shall be utilized for the request.

DESIGN WAIVER POLICY FOR ROADWAY DESIGN
(APPLICABLE TO VDOT OWNED AND MAINTAINED ROADWAYS ONLY)

Design waivers are required when deviations from VDOT’s design criteria occur on
VDOT owned and maintained roadways only. When design criteria meet or exceed
AASHTO and Americans with Disabilities Act Accessibility Guidelines (ADAAG) minimum
design standards, but fall short of VDOT’s minimum design standards, a design waiver
shall be required. Design waivers will be applicable to all projects regardless of
functional classification and funding and shall be documented and approved in
accordance with the Design Waiver Request Form LD-448.



Instructional & Informational Memorandum
1IM-LD-227.10
Sheet 11 of 13

J Items requiring a design waiver include, but are not limited to, the following:
e Ramp Geometrics o Bike and Pedestrian Accessibility e Buffer Strip Width
e Paved Shoulder Width Compliance (See IIM-LD-55 & RDM) e Superelevation
e Curb and Gutter e Ditch Width ¢ Intersection Sight Distance
e Minimum Radius e Lane Shifts / Tapers e Total Shoulder Width

DESIGN WAIVER POLICY FOR HYDRAULIC DESIGN
(APPLICABLE TO VDOT OWNED AND MAINTAINED ROADWAYS ONLY)

o Design waivers are required when deviations from VDOT’s hydraulic design criteria
occur on VDOT owned and maintained roadways only, regardless of functional
classification and funding. When design criteria fall short of VDOT’s minimum design
standards, a design waiver shall be requested by the District Hydraulics Engineer.
Design Waivers shall be documented and approved in accordance with the Design
Waiver Request Form LD-448.

DESIGN WAIVER POLICY (APPLICABLE TO VDOT STRUCTURES & BRIDGES)

. Design waivers are required when deviations from VDOT’s design criteria occur on
VDOT owned and maintained structures only.

. For additional information on design waivers, see Manual of Structure and Bridge
Division, Part 1 at: http://www.virginiadot.org/business/bridge-manuals.asp.

DESIGN WAIVER POLICY (APPLICABLE TO LAND DEVELOPMENT REVIEW)

. For additional information on design waivers, see the Office of Land Development IIM’s.

DESIGN WAIVER REQUEST FORM LD-448

o L&D design waiver requests shall utilize Design Waiver Request Form LD-448 and
document all supplemental information necessary and appropriate for the comprehensive
review of the engineering details of the waiver request.

o Any time there is a deviation from published and accepted standards, the designer
should clearly document that the deviation is to be made on the basis of an engineering
analysis and that the methods of operation chosen are sufficiently protective of persons
and property. The approach must incorporate reasons for the decision and approved
documentation based on sound engineering judgment.


http://www.extranet.vdot.state.va.us/forms/�
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. The Responsible Person preparing the design waiver request shall electronically seal and
digitally sign the request in the seal and sign block provided above “Prepared By:”

J Location and Design Division maintains Form LD-448 at the following website:
http://vdotforms.vdot.virginia.gov/

REQUESTS FOR A DESIGN WAIVER (FORM LD-448)

. Requests for a Design Waiver (Form LD-448) must contain the following:

Established design criteria versus proposed and existing criteria.

Reason the appropriate design criteria cannot be met.

Justification for the proposed criteria.

Any background information which documents, supports or justifies the request.
Any mitigation that will be provided to further support or justify the request.
Cost to meet design criteria.

° Submittal Process

Design waiver requests shall be prepared by the Project Designer and submitted
to the District Location and Design Engineer.

For roadway projects designed by localities that are VDOT owned and
maintained, requests for design waivers shall be submitted to the VDOT Project
Manager/Coordinator under the criteria and format described in this 1IM.

. Approval Authority

Location and Design Division Waivers shall be reviewed and approved by the
appropriate District Location and Design Engineer.

Approval authority shall not be delegated to a lower position without the approval
of the State Location and Design Engineer.

Complete documentation should be retained by the Project Manager in the project
file and a copy of the approved waiver sent to the appropriate Assistant State
Location and Design Engineer and the State Geometric Engineer for means of
compliancy and oversight purposes.

Location and Design Division Waivers directly impacting a structure and/or bridge
shall be coordinated with the District Structure and Bridge Engineer. The
structure and bridge designer will determine the impact and provide guidance and
recommendations to the Location and Design Project Designer and coordinate the
necessary approval from the State Structure and Bridge Engineer for all resulting
Structure and Bridge Design Waivers.
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- Designers are expected to adhere to the typical sections and requirements for
roadways and structures with bicycle and/or pedestrian facilities found in VDOT’s
Road Design Manual and VDOT’s Manual of the Structure and Bridge Division, Part
2. When it is determined to use bicycle and/or pedestrian facility geometrics that do
not meet the design criteria in the above mentioned manuals, a design waiver is
required only from the District Location and Design Engineer.

J Project Title Sheet

- Design waivers are not to be shown on the Project Title Sheet.

DESIGN WAIVER POLICY FOR MULTIMODAL DESIGN STANDARDS FOR MIXED-USE URBAN
CENTERS (APPLICABLE TO BOTH VDOT OWNED AND MAINTAINED ROADWAYS AND
LOCALITY OWNED AND MAINTAINED ROADWAYS)

) When “optimal” values cannot be met for the modal emphasis primary element(s)
mentioned on the Design Waiver Request Form for Mixed-Use Urban Centers, the
Design Waiver Form LD-452 shall be submitted in accordance with this 1IM.

o Mixed-use Urban Centers Waivers shall be reviewed and approved by the appropriate
District Location and Design Engineer.

DESIGN WAIVER REQUEST FORM LD-452 FOR MULTIMODAL DESIGN STANDARDS FOR
MIXED-USE URBAN CENTERS

o Design Waiver Request Form LD-452 shall be completed and all supplemental
information necessary and appropriate for the comprehensive review of the engineering
details of the waiver request shall be included in the submission.

o Location and Design Division maintains Form LD-452 at the following website:
http://vdotforms.vdot.virginia.gov/

. REQUESTS, SUBMITTALS and APPROVALS for this Design Waiver (Form LD-452) shall
follow the current Design Waiver (Form LD-448) process as mentioned in this 1IM.

ACCESS MANAGEMENT WAIVER REQUEST AM-E, AM-W

. Access Management waivers shall be completed following the requirements set forth in
Appendix F of VDOT’s Road Design Manual and the Access Management Regulations
found in the Virginia Administrative Code 24 VAC 30-72 and 24 VAC 30-73.




VIRGINIA DEPARTMENT OF TRANSPORTATION
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BACKGROUND

. VDOT's “Critical Infrastructure Information/Sensitive Security Information (CII/SSI)

Policy” was created in response to the 2004 Freedom of Information Act (FOIA)
changes and laws passed in 2003 regarding the security of certain records. This
policy directs the development of measures to prevent, or reduce, harmful
consequences of disasters, or disclosure of information related to the protection of the
nation's critical infrastructure sectors and components. Everyone is responsible for
safeguarding CII/SSI.

. The Security and Emergency Management Division’s (SEMD) Critical Infrastructure
Information/Personal Surety (CII/PS) Section has been assigned responsibility for
overseeing this task.

. A copy of VDOT'’s “Critical Infrastructure Information/Sensitive Security Information
(CII/SSI) Policy” is available within VDOT at:

http://insidevdot/default.aspx , click on “Policies”, then on “Security”.
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. The two main aspects of the program developed to support this policy are:

- Identifying CII/SSI, regardless of form (physical structure, drawings, plans, text,
cyber, etc.)

- Protecting CII/SSI

RESTRICTED VDOT INFORMATION

. Restricted Information is designated as follows:

- Critical Infrastructure Information (CIl) is a document designation and not a
classification. This designation is used by VDOT to identify information or
material related to critical infrastructure, or protected systems. CIl is not
customarily public knowledge, but only available on a “need-to-know” basis.

- Sensitive Security Information (SSI) is a document designation used to identify
unclassified information of a sensitive nature, that if publicly disclosed could be
expected to have a harmful impact on the security of VDOT operations or
assets, public health or safety of the citizens/residents of Virginia, or Virginia’s
long-term economic prosperity.

- For the purposes of VDOT Policy, sensitive information is referred to collectively
as Critical Infrastructure Information/Sensitive Security Information (CII/SSI).

o CII/SSI can occur in any physical structure (Critical Infrastructure or not) or in information
in any form (printed, cyber, optical, verbal, etc.) For assistance in making this
determination, refer to the “Guideline to ldentifying Possible CII/SSI”, available at:

http://www.extranet.vdot.state.va.us/forms/
Search by Division: “Security and Emergency Management Division”.

PROJECTS CONTAINING CII/SSI

. Compliance with this policy is specifically the responsibility of the District
Administrators and Division Administrators but application of the policy applies to
everyone who has control over, access to, are in receipt of, or are responsible for the
creation, care, storage and proper marking of CII/SSI.


http://www.extranet.vdot.state.va.us/forms/

Instructional and Informational Memorandum
IIM-LD-236
Sheet 3 of 6

. Identifying and marking CII/SSI is the responsibility of the person who has possession
of the material. If assistance is needed, the Division/District member of the CII/SSI
Taskforce should be consulted. If further assistance is needed, contact Security and
Emergency Management Division’s CII/PS Section or complete a “Critical
Infrastructure Information/Sensitive Security Information Request for Review” form,
available at:

http://insidevdot/default.aspx , click on “Forms”, then on “Security”.

. Whoever has possession of CII/SSI is responsible for protecting it at all times. Each
person who works with CII/SSI is personally responsible for taking proper precautions
to ensure that unauthorized persons do not gain access to it.

. Questions are to be directed to VDOT’'s Security and Emergency Management
Division (SEMD), Critical Infrastructure Information/Personnel Surety (CII/PS) Section.

. Prior to releasing material designated as CII/SSI see heading for
“REQUEST/RELEASE PROCEDURE” below.

PLAN NOTATION

. Projects that contain information designated as CII/SSI must contain a notation on
each appropriate sheet as well a note on the Title Sheet.

. The following note, available in the 2000.cel CADD Cell Library, is to be shown below
the note that reads “THE ORIGINAL APPROVED TITLE SHEET(S) ................ " on
the Project Title Sheet of CII/SSI projects:

PORTIONS OF THESE PLANS CONTAIN CRITICAL INFRASTRUCTURE
INFORMATION/SENSITIVE SECURITY INFORMATION (CII/SSI). UNAUTHORIZED
RELEASE OR REPRODUCTION OF THESE DOCUMENTS MAY RESULT IN CIVIL
PENALTY OR OTHER ACTION.

. The following note, available in the sheet2000.cel CADD Cell Library, is to be shown on
each plan sheet containing CII/SSI:

— RESTRICTED —
Critical Infrastructure Information
Sensitive Security Information


http://insidevdot/default.aspx
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USE/STORAGE OF CII/SSI INFORMATION
. During working hours, reasonable steps shall be taken to minimize the risks of access
to CII/SSI by unauthorized persons.
. After working hours, CII/SSI shall be secured in a secure container, such as a locked
desk, file cabinet or facility where contract security is provided.
REPRODUCTION
. Documents or material containing CII/SSI may be reproduced to the minimum extent

necessary to carry out official duties provided that the reproduced material is marked
and protected in the same manner as the original material.

DISPOSAL

. Material containing CII/SSI shall be disposed of by destroying or returning it to the
source. It cannot be disposed of by throwing it out or recycling.

REQUEST/RELEASE PROCEDURE

¢ When a request is received for information that is/contains CII/SSI, the following steps are
to be followed:

1. Establish the identity of the person making the request. Picture ID is desirable
when practical.

2. Establish that the person making the request has a legitimate VDOT related need-
to-know in regard to the requested CII/SSI Information. (If not, can the CII/SSI be
separated out and withheld?)
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3. Obtain a signed non-disclosure agreement.

- If the release is being made to an individual (other than as part of an
awarded contract) an “Agreement for the Release of CII/SSI” form is
required.

- If the release is being made as part of an awarded contract an “Agreement
Establishing a Company Representative” form is required.

- Each individual having access to CII/SSI on an awarded contract is required
to complete a “ClI/SSI Individual Non-Disclosure Agreement”.

- These forms are available inside VDOT at:

http://insidevdot/default.aspx , click on “Forms”, then on “Security”.

The “Agreement to Establishing a Company Representative” form and the
“CII/SSI Individual Non-Disclosure Adreement” form are also available
outside of VDOT at:

http://www.extranet.vdot.state.va.us/forms/
Search by Division: “Security and Emergency Management Division”.

TRANSMISSION

. Cll/SSI shall be transmitted only by VDOT Courier, US First Class, Express, Certified
or Registered Mail, or through secure electronic means.

FREEDOM OF INFORMATION ACT (FOIA)

. Plan sheets, or pages within a document, that contain CII/SSI are not subject to
disclosure under FOIA. The remaining sheets/pages are subject to discloser under
FOIA. Questions regarding FOIA requests related to CII/SSI should be directed to the
State Director of the Security and Emergency Management Division.


http://insidevdot/default.aspx
http://www.extranet.vdot.state.va.us/forms/
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REPORTING UNAUTHORIZED DISCLOSURE
. Each individual is responsible for safeguarding CII/SSI to ensure that the contents will
remain confidential and used only as necessary to accomplish VDOT’s mission.
. Each individual is responsible for reporting any activities that are suspected to

compromise the confidentiality of CII/SSI to VDOT's Security and Emergency
Management Division (SEMD).

. Reports made to SEMD will be held in confidence to the extent permitted by law,
including the name of the individual reporting the activity.

. Anyone receiving known CII/SSI that is not labeled should mark appropriately and
inform the sender of the omission.

PENALTY FOR NON-COMPLIANCE WITH THIS POLICY

. All VDOT employees are subject to the provisions of CII/SSI.

. Failure to comply with this policy may result in the application of a Group Il Offense.

. Unauthorized removal of records may result in the application of a Group Il Offense.

o Failure to comply with this policy may be found in violation of Federal Laws including

the Homeland Security Act of 2002.



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
CROSSING OF EMERGENCY RESPONSE [IM-S&B-75
VEHICLES OVER POSTED BRIDGES OR
CULVERTS
SPECIFIC SUBJECT: Date:
DECEMBER 3, 2007
SUPERSEDES:
N/A

DIVISION ADMINISTRATOR APPROVAL:
Kendal R. Walus, P.E. / Original Signed
State Structure and Bridge Engineer
Approved December 3, 2007

Changes are shaded.

CURRENT REVISION

. Converted to electronic format. The subject matter of the 1IM did not change.

EFFECTIVE DATE

. This memorandum is effective upon receipt.

POLICY

Implementation Process for HB 1679 and SB 742

Introduction:

During the General Assembly’s (GA) session in January 2007, the GA has approved an
amendment to the Code of Virginia section 46.2-1130 that allows the responsible agency or
entity to grant authorization to certain emergency response vehicles to cross over posted
bridges or culverts provided that an engineering analysis is performed by a licensed
professional engineer. The amendment was proposed under two similar bills, Senate Bill 742
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and House Bill 1679 and the new law will be in affect July 1, 2007. Copies of the approved
Acts are included in Appendix A at the end of this document.

To facilitate the requirements of the new law, the Department will implement the described
below process effective July 1, 2007.

For the purpose of this document the term “structure” shall mean a bridge or culvert.

The Department will utilize the existing Land Use Permit (LUP) program being administered
by the Residencies to facilitate this special process. This process applies to structures
maintained only by the Department.

Authorization Process:

Phase 1 (Access Authorization for Condition Assessment and Evaluation of Posted
Structure)

1. All LUP applications must be submitted by the appropriate locality to VDOT's
corresponding Residency office.

2. The application will be initiated by completing and submitting a Land Use Permit form
LUP-A.

3. The application shall identify the posted structure(s) that are requested to be crossed. The
identification information of the posted structure(s) shall be provided in the “Request
Permission” section of LUP-A form.

a. Location information shall include:

I. County name

ii. Route name and number

iii. Name of the facility crossed by the structure (i.e. waterway, railroad or route
name)

iv. Distance of the posted structure to the nearest road intersection (i.e. 4.2
miles from Route 625, and 1.2 miles from Rte 600)

v. Bridge name if available

vi. Bridge number, if available. The bridge number is a four (4) digit number
typically painted on the structure on the right side of the structure as you
begin to cross the structure.

4. The Residency LUP manager will forward the application to the District Structure and
Bridge Engineer (DSBE) within five (5) working days of receiving the application packet.

5. The DSBE or his/her designee within five (5) working days of receiving the request from
the Residency will provide the LUP manager with copies of the latest safety inspection
report, as built plans, VDOT's latest load rating policy in the Structure and Bridge Division
Instructional and Informational Memorandum (SB-27.5 or current version), and any other
material that would assist the applicant in performing the required engineering load rating
analysis.

6. The Residency LUP manager within five (5) working days of receiving the information
from the DSBE will contact the applicant and provide them with the material received from
the DSBE in order to perform the load rating calculations and provide the required
information listed in section 8 for approval.
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7. The Residency LUP manager will grant the applicant site access authorization for the
purpose of onsite condition assessment and evaluation of the posted structure(s) by the
applicant or their engineer in order to perform the required load rating calculations.

Phase 2 (Crossing Authorization)

8. The applicant is required to submit two (2) copies of each of the below listed items to the
Residency LUP manager.
a. Vehicle Identification Number (VIN) of the emergency response vehicle (ERV).
b. Copy of the vehicle registration
c. ERV’'s configuration (axle weight and spacing), empty weight empty and gross
weight (vehicle’s weight loaded with water, equipment, etc).
d. Load rating calculations for each posted structure that is requested in the LUP
application to be crossed by the ERV.
I. The load rating calculations must be performed and signed and sealed by a
licensed professional engineer in the Commonwealth of Virginia.

ii. The load rating calculations must be performed in accordance with the
American Association of State Highway Transportation Official’s
(AASHTO'’s) “Manual for the Condition and Evaluation of Bridges” and the
latest applicable guidelines and requirements that are established by the
National Bridge Inspection Standards, and the Virginia Department of
Transportation (VDOT). The load rating method shall conform to the original
load design method, i.e. Working Stress, Load Factor Design, etc.

iii. A Crossing Authorization Summary Sheet (see Appendix B) for each load
rated structure showing the load carrying capacity, posted capacity, and the
authorized capacity in tonnage for the posted structure that is proposed to
be crossed by the ERV.

iv. Endorsement statement by the Professional Engineer to allow the ERV to
cross the Posted structure.

9. The Residency LUP manager will retain a copy of the information packet and send the
other copy to the DSBE.

10.The DSBE or his/her designee will review the information and respond to the Residency
LUP manager with an acceptance or denial, within ten (10) working days of receiving the
application packet, using a standard authorization form.

11.The Residency LUP manager within five (5) working days of receiving the authorization
form from the DSBE shall then contact the locality and provide them the authorization
form indicating the status of their request (Approved or Denied).

12.The authorization will be valid for a twelve (12) month period effective on the date the
authorization form is signed by the DSBE.

13.Renewal of this authorization is required every twelve (12) months or upon a change in
the condition of the structure. The renewal process does not require the locality to reapply
for a LUP with the Residency to access the structure for the purpose of performing
condition assessment and evaluation. The locality shall submit updated calculations
conforming to the requirements listed in section 8 of this document to the Residency for
review and approval.

14.1f the posted capacity of a structure is reduced during the term of a current ERV twelve
(12) month authorization period the DSBE or his/her designee shall immediately notify the
Residency LUP manager in writing of the change in condition and nullify the authorization
to cross the affected structure. The Residency LUP manager shall then contact the
locality and inform them of the nullification of the authorization to cross the affected
structure and the need for them to submit a request for renewal along with updated
calculations.
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APPENDIX A

CHAPTER 177

An Act to amend the Code of Virginia by adding a section numbered 46.2-1130.1, relating to
issuance of overweight permits granted to cross bridges and culverts by certain emergency
response vehicles responding to an emergency call.

[H 1679]

Approved March 9, 2007

Be it enacted by the General Assembly of Virginia:

1. That the Code of Virginia is amended by adding a section numbered 46.2-1130.1 as
follows:

§ 46.2-1130.1. Overweight permits granted to cross bridges and culverts by certain
emergency response vehicles responding to an emergency call.

Notwithstanding the provisions of 88 46.2-1104 and 46.2-1130, emergency response
vehicles, including fire and emergency medical apparatus responding to and returning from
an emergency call, may be permitted to exceed the gross weight limit posted on a bridge or
culvert, except those maintained by a railroad, provided that a determination has been made
by a licensed professional engineer, qualified in the appropriate discipline, that the
emergency response vehicle can safely cross that bridge or culvert and that determination
has been documented by the issuance of a written permit or letter of authorization by the
agency or entity responsible for the maintenance of that bridge or culvert.

The permitting agency or entity shall not be held liable for any damage or injury caused as a
result of an emergency response vehicle crossing a bridge or culvert while responding to or
returning from an emergency call under the conditions specified in the overweight permit
pursuant to this section.


http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1104
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130
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APPENDIX A (continued)

CHAPTER 540

An Act to amend the Code of Virginia by adding a section numbered 46.2-1130.1, relating to
issuance of overweight permits granted to cross bridges and culverts by certain emergency
response vehicles responding to an emergency call.

[S 742]

Approved March 19, 2007

Be it enacted by the General Assembly of Virginia:

1. That the Code of Virginia is amended by adding a section numbered 46.2-1130.1 as
follows:

§ 46.2-1130.1. Overweight permits granted to cross bridges and culverts by certain
emergency response vehicles responding to an emergency call.

Notwithstanding the provisions of 88 46.2-1104 and 46.2-1130, emergency response
vehicles, including fire and emergency medical apparatus responding to and returning from
an emergency call, may be permitted to exceed the gross weight limit posted on a bridge or
culvert, except those maintained by a railroad, provided that a determination has been made
by a licensed professional engineer, qualified in the appropriate discipline, that the
emergency response vehicle can safely cross that bridge or culvert and that determination
has been documented by the issuance of a written permit or letter of authorization by the
agency or entity responsible for the maintenance of that bridge or culvert.

The permitting agency or entity shall not be held liable for any damage or injury caused as a
result of an emergency response vehicle crossing a bridge or culvert while responding to or
returning from an emergency call under the conditions specified in the overweight permit
pursuant to this section.


http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130.1
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1104
http://leg1.state.va.us/cgi-bin/legp504.exe?000+cod+46.2-1130
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APPENDIX B

CROSSING AUTHORIZATION SUMMARY SHEET

NAME OF APPLICANT

EMERGENCY RESPONSE VEHICLE CONFIGURATION

Empty Vehicle Weight (Ibs) Gross Vehicle Weight (Ibs)
AXLE SPACING EMPTY WEIGHT GROSS WEIGHT
NUMBER (feet) AXLE LOAD (Ibs) AXLE LOAD (Ibs)
Axle 1
Axle 2
Axle 3
Axle 4
Axle 5
Axle 6
Axle 7
LOCATION OF STRUCTURE
County
Route

Feature Crossed
Structure Number

Load Carrying Capacity (Virginia Legal Vehicle) Tons

Posted Capacity (Virginia Legal Vehicle) Tons

Authorized Capacity (Emergency Response Vehicle Tons
ENDORSEMENT STATEMENT

| have reviewed all data submitted to me by the applicant and the Virginia Department of
Transportation and have taken into account all items that will affect the ability of the stated
structure to carry the indicated Emergency Response Vehicle. The indicated Emergency
Response Vehicle can safely cross the indicated structure.

Signature of the Professional
Engineer who completed the
attached calculations

Date

Please attach all calculations

The below is to be filled out by a representative of the Virginia Department of Transportation.

Approved Comments:

Denied

District Structure and Bridge Engineer

Date




VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:

[IM-S&B-76.3
Adhesive Anchors for Structural
Applications
SPECIFIC SUBJECT: Date:
December 16, 2010
SUPERSEDES:

[IM-S&B-76.2

DIVISION ADMINISTRATOR APPROVAL:

/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: December 16, 2010

The memorandum by the State Structure and Bridge Engineer, SUBJECT: Attachment of
Signs and Sign Structures to Bridge Parapets dated January 22, 1991, is VOIDED.

Changes are shaded.

Introduction: The use of adhesive anchors is limited to applications in which the anchors
(bolts) are subject only to shear. They are not to be used for applications in which the
anchors are subject to tension (axial loads or flexure loads) due to sustained, cyclical or
fatigue loadings. The term adhesive (anchors) includes, but is not limited to, epoxies and
grouts (including non-shrink grouts).

Sign Structure Parapet Mounts:

Parapet mounted sign structures are no longer permitted for attachment to bridge structures.
See Joint Memorandum by the Chief Engineer and Chief of System Operations dated July
24, 2008, Subject: Moratorium and Removal of Parapet Mounted Sign Structures on Bridges.

Should a design waiver be approved for a sign structure parapert mount, the attachment to
the concrerte parapet/rail shall be with thru-bolts, i.e., the bolts extend through the
parapet/rail. The anchorage on the traffic side shall be recessed and flush with the
parapet/rail face. The use of adhesive anchors will not be permitted.
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Temporary Traffic Barriers:

Concrete deck slabs supported by concrete or steel beams/qgirders: The attachment of traffic
barrier service parapet (single face or double face) to the concrete bridge deck shall be by
means of bolting through the full depth of the deck slab. Adhesive anchors may be used
provided that the temporary barrier will be in service for less than one year. (Restrictions
deleted.)

Prestressed or reinforced concrete slab spans: The attachment of traffic barrier service
parapet (single face or double face) to the concrete slab may be made with adhesive anchors
provided that the temporary barrier will be in service for less than one year.

Permanent Parapets/Rail Posts/Barriers:

The use of adhesive anchors to attach permanent parapets, rail posts, barriers, etc. to the
concrete bridge deck shall not be permitted.

Tunnels:

The use of adhesive anchors in the support of tunnel ceiling panels is not permitted.

Other Bolting Attachments:

Other attachments (e.g., fencing) to bridge superstructure concrete shall normally be with the
use of embedded threaded inserts and mechanical anchors.

Slip Forming:

Slip forming of parapets will not be permitted in the regions where embedded anchorages are
indicated in the plans.

Exceptions/Waivers:

Request for variance to the above noted guidelines will require approval by the State
Structure and Bridge Engineer. The request shall be in writing, shall include all pertinent
information as to why an adhesive anchor system is the only viable solution and shall indicate
why the standard cannot be met.

If the waiver is for exceeding the construction time, the waiver shall indicate what mitigation
efforts will be recommended, for example, pull out test(s), etc.



CC:

Chief Engineer

Chief of Systems Operations

Traffic Engineering Division Director
Asset Management Division Director
District Construction Engineers

District Maintenance Engineers

District Structure and Bridge Engineers
Regional Traffic Engineers

Residency Administrators

Smart Traffic Center Mangers
Structure and Bridge Program Managers
FHWA Division Bridge Engineer
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VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
ESTABLISHING STRUCTURE IIM-S&B-77
IDENTIFICATION NUMBERS

SPECIFIC SUBJECT: Date:

CAPTURING COSTS INCURRED DECEMBER 3, 2007
DURING THE PRELIMINARY |
ENGINEERING PHASE OF SUPERSEDES:
HIGHWAY STRUCTURES S&B-03-69

DIVISION ADMINISTRATOR APPROVAL.:
Kendal R. Walus, P.E. / Original Signed
State Structure and Bridge Engineer
Approved December 3, 2007

Changes are shaded.

CURRENT REVISION

. Revised the 1IM number to eliminate conflict with 1IM-S&B-69.2 (Traffic Control Device
Structures).

EFFECTIVE DATE

. This memorandum is effective upon receipt.

POLICY

PURPOSE:

The purpose of these guidelines is to set forth a method of identifying and capturing costs
incurred during the preliminary engineering (PE) phase of designing highway bridges and
culverts. These costs will be used by the Asset Management Division in tracking the life cycle
costs of the bridges and culverts, and on applicable projects, VDOT may use the FHWA'’s
highway bridge replacement and rehabilitation funds.
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INSTRUCTIONS:

For projects having new bridges and culverts or replacement bridges and culverts, a new
five- digit structure identification number (Structure ID) is to be assigned in conjunction with
the bridge/drainage structure job number (Bxxx, Dxxx) assignment. For rehabilitation or
improvement projects, the Structure ID of the existing structure will be used.

Programming Division staff will notify the District Structure and Bridge Engineers of project
number assignments so that they can provide the needed Structure ID’s. The Programming
Division will not provide PE authorization on these bridge projects until the five-digit Structure
ID is available for entry into FMS II.

The District Construction Engineer, or Resident Administration on secondary projects, shall
include with the LD-430 ‘Scoping Report’ information about the existing structures on the
project. The information needed is the four-digit Virginia Structure Number, and the Structure
ID. For new structures and replacement structures, the new Structure ID’s shall also be
included with the Scoping Report.

The four-digit Virginia Structure Number and the Structure ID shall be obtained from the
District Structure and Bridge Section.

When the Scoping Report is received, the Programming Division will assure the structure
Information is included in the bridge maintenance screen in PPMS. The structure information
shall be added to the PPMS Bridge Maintenance Screen by the District Structure and Bridge
Section. The Programming Division will provide the five-digit Structure ID number to Fiscal
Division/FMS |l so that the PE costs can be tracked by Structure ID. For existing structures
being rehabilitated or improved, the county-route association is automatically copied from the
road inventory and added to FMS Il by a batch program. For new or replacement structures,
the Programming Division will also have a county-route association for the structure added to
FMS II.

In order to identify and track PE costs, the Structure ID number must be used in conjunction
with the universal project code (UPC) on all accounting documents.

CC: Chief Engineer
Chief of SystemsOperations
Director of Virginia Transportation Research Council
Division Administrators under the Chief Engineer
Chief Financial Officer
Division Administrators under the Chief Financial Officer
Chief of Planning and the Environment
Division Administrators under the Chief of Planning and the Environment
District Administrators
Assistant State Structure and Bridge Engineers
Structure and Bridge Transportation Engineer Program Supervisors
Federal Highway Administration



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
Bridge Safety Inspection QC/QA Program [IM-S&B-78
SPECIFIC SUBJECT: Date:
Establishing Quality Control and January 7, 2008
Quality Assurance Procedures to .
Maintain a High Degree of Accuracy SUPERSEDEE'One

and Consistency in the Inspection
Program
DIVISION ADMINISTRATOR APPROVAL.:

Kendal R. Walus, P.E. / Original Signed
State Structure and Bridge Engineer
Approved January 7, 2008

EFFECTIVE DATE: This memorandum is effective upon receipt.

PURPOSE:

The NBIS in Title 23 (Highways) of the Code of Federal Regulations Part 650.313(g) was
amended in January 2005, which requires each state to “Assure systematic quality control
and quality assurance procedures are used to maintain a high degree of accuracy and
consistency in the inspection program. Include periodic field review of inspection teams,
periodic bridge inspection refresher training for Program Managers and Team Leaders, and
independent review of inspection reports and computations.” The following outlines the
minimum acceptable standards for VDOT’s quality control and quality assurance program.

1IM-SB78 Page 1 of 13



INTRODUCTION

Bridge safety inspection is required by the Federal Highway Administration (FHWA) and state
policy. Inspection procedures and requirements are detailed in the National Bridge Inspection
Standards (NBIS) in Title 23 (Highways) of the Code of Federal Regulations Part 650 and in the
latest Virginia Department of Transportation (VDOT) Informational & Instructional Memorandum
dealing with bridge inspection. Accuracy, thoroughness and completeness of bridge safety
inspections are essential for the evaluation of a structure’s safety and for decisions on planning,
budgeting, and performing of maintenance, repair, rehabilitation and replacement of our bridges.
Since 1991 VDOT has had in place a policy for the quality control and quality assurance of the
bridge safety inspection program. The NBIS in Title 23 (Highways) of the Code of Federal
Regulations Part 650.313(g) was amended in January 2005, which requires each state to
“Assure systematic quality control and quality assurance procedures are used to maintain a high
degree of accuracy and consistency in the inspection program. Include periodic field review of
inspection teams, periodic bridge inspection refresher training for Program Managers and Team
Leaders, and independent review of inspection reports and computations.” The following
outlines the minimum acceptable standards for VDOT’s quality control and quality assurance
program.

The procedures set forth herein apply to employees of VDOT, employees of any consultant firm
providing inspection services to VDOT and to agencies and municipalities that have the
responsibility of providing inspection services to structures that they maintain.

Where applicable, VDOT has adopted the definitions and qualifications as set forth in the NBIS.
This has been noted in the pertinent sections that follow.

Unless otherwise stated the term ‘Team Leader’ within this document refers to the individual
who is in charge of an inspection team.

DEFINITIONS

Quality Assurance (QA)
The NBIS gives the following definition — “The use of sampling and other
measures to assure the adequacy of quality control procedures in order to verify
or measure the quality level of the entire bridge inspection and load rating
program.”

Quality Control (QC)
The NBIS gives the following definition — “Procedures that are intended to
maintain the quality of a bridge inspection and load rating at or above a specified
level.”

Program Manager
The NBIS give the following definition — “The individual in charge of the program,
that has been assigned or delegated the duties and responsibilities for bridge
inspection, reporting, or inventory. The program manager provides overall
leadership and is available to inspection team leaders to provide guidance.”

Each District shall have one individual with the qualifications of a Program

Manager who is responsible for the bridge inspection program within the District.
In addition, the Central Office shall have one individual with the qualifications of a

1IM-SB78.doc Page 2 of 13



Program Manager who is responsible for the bridge inspection program
statewide.

Team Leader
The NBIS gives the following definition — “Individual in charge of an inspection
team responsible for planning, preparing, and performing field inspection of the
bridge.”

The Team Leader is responsible for the overall management/supervision of an
inspection team composed of one or more inspectors. The Team Leader
assures that inspections within the jurisdiction of the team are performed on-time
and in accordance with the NBIS and VDOT’s latest policies and procedures.

Inspector Senior
This position is not defined by the NBIS. This position meets the minimum NBIS
gualification of a team leader. VDOT defines this position as the individual who
may be in charge of an inspection team and is responsible for the planning and
preparation required before performing a field inspection of a bridge.

This position differs from a Team Leader in that the Inspector Senior is not
responsible for the overall management of a team, may not have supervisory
responsibilities of other inspectors and may not lead a team on a daily basis.

Inspector
This position is not defined by the NBIS. VDOT defines this position as the
individual who assists a Team Leader or Inspector Senior in the inspection of a
structure.

Load Rater
This role is responsible for determining the safe load-carrying capacity of a
structure in accordance with the ‘Manual for Condition Evaluation of Bridges’,
published by the American Association of State Highway Transportation Officials
(AASHTO), and VDOT's current load rating guidelines.

QUALIFICATIONS

For Program Managers, Team Leaders and Inspector Seniors performing or supervising
inspections in Virginia and for those performing load ratings, the ‘Qualification of Personnel’
form in Appendix A shall be submitted to and approved by the Central Office Structure and
Bridge Division prior to the individual performing inspections or rating bridges. The form shall
be resubmitted when data other than years of experience changes.

Program Manager

The qualifications are the same as those detailed for a Program Manager in the NBIS. A
Program Manager must, at a minimum:
(1) Be a registered professional engineer, or have ten years bridge inspection
experience; and
(2) Successfully complete a FHWA approved comprehensive bridge inspection
training course.
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Team Leader
The qualifications are the same as those detailed for a Team Leader in the NBIS.

There are five ways to qualify as a team leader. A team leader must, at a minimum:

(1) Have the qualifications specified for the Program Manager; or

(2) Have five years bridge inspection experience and have successfully completed
an FHWA approved comprehensive bridge inspection training course; or

(3) Be certified as a Level lll or IV Bridge Safety Inspector under the National
Society of Professional Engineer's program for National Certification in
Engineering Technologies (NICET) and have successfully completed an FHWA
approved comprehensive bridge inspection training course; or

(4) Have all of the following:

(i) A bachelor's degree in engineering from a college or university accredited
by or determined as substantially equivalent by the Accreditation Board
for Engineering and Technology;

(i) Successfully passed the National Council of Examiners for Engineering
and Surveying Fundamentals of Engineering examination;

(i) Two years of bridge inspection experience; and

(iv) Successfully completed an FHWA approved comprehensive bridge
inspection training course; or

(5) Have all of the following:

() An associate’s degree in engineering or engineering technology from a
college or university accredited by or determined as substantially
equivalent by the Accreditation Board for Engineering and Technology;

(i) Four years of bridge inspection experience; and

(iii) Successfully completed an FHWA approved comprehensive bridge
inspection training course.

Inspector Senior
This position requires the same qualifications as a Team Leader.

Inspector
This is considered an entry level position and there are no specific qualification
requirements. However, it is preferred that the individual have a background in bridge
maintenance or construction.

Load Rater
The NBIS states that the individual charged with the overall responsibility for load rating
structures must be a registered professional engineer. In addition, VDOT prefers that
the individual also have a background in bridge design, bridge inspection, and bridge
maintenance and/or bridge construction.

Underwater Bridge Inspection Diver
The qualifications are the same as those detailed for underwater bridge inspection diver
in the NBIS.

An underwater bridge inspection diver must complete an FHWA approved
comprehensive bridge inspection training course or other FHWA approved underwater
diver bridge inspection training course, and shall meet the qualifications for diving as set
forth in the VDOT ‘Dive Safety Manual'.
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TRAINING AND CERTIFICATION

The NBIS requires Program Managers and Team Leaders to successfully complete an FHWA
approved comprehensive bridge inspection training course, within VDOT all bridge safety
inspection personnel shall successfully complete the National Highway Institute (NHI) course
‘Safety Inspection of In-Service Bridges’ (FHWA-NHI-130055) within the first five years of
employment in bridge inspection. In addition, VDOT inspection personnel shall successfully
complete the NHI course ‘Bridge Inspection Refresher Training’ (FHWA-NHI-130053) every
three years. Successful completion of either course shall mean obtaining a grade of 70 or
better.

VDOT's Employee Health and Safety Division requires additional training and/or certification for
bridge safety inspectors which may include, but are not limited to the following: CPR, Fall
Protection, Confined Space, Lead Base Abatement, etc. It's the responsibility of the Program
Managers in the districts and central office to ensure full compliance with all required training
and certification.

Additionally, VDOT underwater inspectors shall fulfill the training requirements as set forth in the
VDOT ‘Dive Safety Manual’.

Other recommended training is:
e Engineering Concepts for Bridge Inspectors (FHWA-NHI-130054)
Fracture Critical Inspection Techniques for Steel Bridges (FHWA-NHI-130078)
Bridge Coatings Inspections (FHWA-NHI-130079)
Inspection and Maintenance of Ancillary Highway Structures (FHWA-NHI-130087)
Hazardous Bridge Coatings: Design and Management of Maintenance and Removal
Operations (FHWA-NHI-130069)
o College level courses in statics, steel design, concrete design and strength of materials.

REVIEW AND VALIDATION PROCEDURES

Both the Central Office and the Districts have a responsibility to review and validate inspection
reports and inventory data. Discrepancies found during field and office reviews performed by
both District and Central Office personnel shall be documented in a written report and shared
with all parties involved. An action plan shall be developed to address any found discrepancies.
The action plan shall include the discrepancy found, the corrective action required, an estimated
compliance date and the responsible person (see Appendix B).

It is important that ‘best practices’ are shared throughout the state. It is also important to correct
inaccuracies that are discovered that indicate a misunderstanding or misapplication of a
policy/procedure. Each year a summary report shall be compiled of the findings of the Central
Office review and sent to all Districts by March of each year.
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District — General

The District Program Manager shall select, at a minimum one municipality or agency per year
within the District for review and validation of inspection reports, inventory data and their overall
program. This review shall be at the same level as the review performed on VDOT inspectors
and records. The review requirements are described below under the office and field reviews.

For Districts that have three or less municipalities or agencies, the District Program Manager
shall assure that each entity is reviewed at least once every three years.

District - Office Review

An office review of every inspection report including structures owned by municipalities and
other entities shall be made by the District Program Manager or their designee. If the review
process is conducted by a designated individual other than the Program Manager, the designee,
at minimum shall have the same qualifications as a Team Leader.

The review shall be documented by the reviewer initialing and dating the inspection report.
While not considered a comprehensive list, the reports should be reviewed for their:

Organization

Quantification

General condition ratings within 1(+/-) of the reviewers estimate

Element data

Maintenance and repair recommendations

Fracture critical documentation and sketches

Fatigue prone documentation and sketches

Timely completion of the report

Timely completion of load rating analysis when necessary

Other required supporting documentation, including photographs, sketches, etc.

District - Field Review

Field reviews of structures shall be made by the District Program Manager. These reviews shall
consist of a minimum of four structures per team per year and shall include consultant
inspectors. All selected structures for review shall have received an inspection within six
months of the field review. It is recommended that the inspections reviewed be selected from
those structures that have:

e A significant change in the condition rating(s) since the last inspection.

e A second opinion requested by the inspector.

e Condition ratings appearing questionable.

e A designation of structurally deficient or functionally obsolete.

e The possibility of posting or reducing the posting due to items found during an
inspection.

o Critical or near critical conditions.

e Special inspection requirements.

e Fracture critical structures

e Field posted structures
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At a minimum, one field review shall be performed while an inspection is being performed for
each inspection team. Reviews should also include a cursory verification of the information on
the structure inventory sheets.

A standard ‘check list’ shall be used during the field reviews to assist in assuring all items to be
reviewed have been considered (See Appendix C). Findings during the field review shall be
discussed with the lead inspector when a discrepancy is detected. A list of all structures
reviewed in the field along with all associated documentation shall be kept on file for a minimum
of a two (2) year period.

Central Office — General

The Central Office Program Manager is responsible for reviewing the inspection programs in all
nine Districts. Every effort will be made to review the inspection program of all nine Districts
annually, however, at minimum four District’s inspection programs will be reviewed annually.
The review will focus on validation of inspection reports, inventory data and the overall program
within the respective District. In each District an office review and field reviews shall be
performed. All structures selected for review shall have received an inspection within six
months of the review and a minimum of two reports shall be selected for each inspector that has
signed a report including consultant inspectors within that six months. The selection of
structures shall include structures with special inspection needs such as fracture critical
members, fatigue prone details, etc. and structures that have had ‘Critical Recommendations’
During the review, one municipality or agency within the District shall be chosen for review and
validation of inspection reports, inventory data and the overall program within the municipality or
agency. This review shall be at the same level as the District review.

In addition to the overall review of the Districts inspection programs, the Central Office Program
Manager or his designee will review a minimum of five percent of all completed inspection
reports annually. The review shall be documented by the reviewer and tracked by the Program
Manager. All discrepancies shall be documented and brought to the attention of the responsible
program manager in the district.

Central Office — Office Review

During the office review, items to be examined for adherence to federal and state policy and
guidelines shall include but are not limited to the following:

e District's documentation of its quality assurance reviews
District's process for notifying Residencies of emergency work and/or posting required

e ‘Critical Recommendations’

o Distribution when required

0 Work completed in a timely manner

o Follow-up inspections are performed in a timely manner on the completed work
¢ Maintenance and repair recommendations
¢ Inspection folder

o Organization
Complete history available
Fracture critical members documentation and sketches
Fatigue prone details documentation and sketches
Ultrasonic inspection documentation

O 00O
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Vertical clearance documentation
Load Rating Analysis information
Pertinent plan sheets available
Encroachment documentation
Scour reports
Inspection reports
Organization
Proper quantification
Condition ratings are within 1(+/-) of the reviewers estimate.
Reviewer's initials (Program Manager or designee)
Fracture critical members documentation and sketches
Fatigue prone details documentation and sketches
Timely completion of inspection reports
o Timely completion of load rating analysis
Check for past due and/or delinquent inspections. Is there an action plan for having
these structures inspected? If the structures are in another entity was the proper
notification made?
Load rating analysis being performed when required and in a timely manner
Updates to the electronic databases (HTRIS, Pontis, Teamsite, etc) are done in a timely
manner
Use of ‘Preventative Maintenance Forms’
Review qualifications of personnel
Certifications and medical checks current (Standard First Aid, CPR, lead testing, etc.)
Review previous QA'’s performed and the Districts follow-up on recommendations

O O0OO0O0O0o

o

O O0OO0O0O0O0

Central Office — Field Review

A standard ‘check sheet’ shall be used during the field reviews to assist in assuring all items to
be reviewed have been considered (see Appendix C). During the field review items to be
examined for adherence to federal and state policy and guidelines shall include but are not
limited to the following:

Inspection reports

o0 Accurate representation of field conditions

Organization

Proper quantification

Reviewer's initials by the District Program Manager or their designee
Fracture critical members documentation and sketches

Fatigue prone details documentation and sketches

Adherence to NBI and Pontis rating guidelines

Appropriate use of photos

Appropriate use of sketches and tables

Channel profile documentation and sketches

Underwater inspection reports included and/or referenced
Appropriate recommendations are made

Proper weight restriction and advance warning signs, including placement

OO0OO0OO0OO0OO0OO0O0O0O0OO0OO0OO
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CC: Chief Engineer
Chief of Systems Operations
Division Administrators under the Chief Engineer
Division Administrators under the Chief of Systems Operations
Local Assistance Division Director
District Administrators
District Maintenance Engineers
District Structure and Bridge Engineers
Assistant State Structure and Bridge Engineers
Structure and Bridge Transportation Engineer Program Supervisors
Federal Highway Administration
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APPENDIX A

QUALIFICATION OF PERSONNEL

NAME:

FIRM:
INSPECTION LOCALE:

Use a separate form for each District/Office, municipality or other entity where inspections are performed.

TITLE (within your organization):

DATE FORM COMPLETED:

1.

Within your organization, does the individual listed above have the duties of:

[l Program Manager - The individual in charge of the program, that has been assigned or delegated the
duties and responsibilities for bridge inspection, reporting, or inventory. The program manager provides
overall leadership and is available to inspection Team Leaders to provide guidance.

[l Team Leader - Individual in charge of an inspection team responsible for planning, preparing, and
performing field inspection of the bridge.

L] Inspector Senior - individual who may be in charge of an inspection team and is responsible for the
planning and preparation required before performing a field inspection of a bridge..

(] Load Rater - Individual who is responsible for determining the safe load-carrying capacity of a structure.

Is the individual listed above a registered professional engineer? LlYes [INo
If yes, in what state(s)?

Has the individual listed above successfully completed a Federal Highway Administration (FHWA) approved
comprehensive bridge inspection training course? Ll Yes [No
If yes, note the date of the latest course completed

Has the individual listed above successfully completed a Federal Highway Administration (FHWA) approved
bridge inspection refresher training course? LlYes [INo
If yes, note the date of the latest course completed

Is the individual listed above certified as a Level Ill or IV Bridge Safety Inspector under the National Society
of Professional Engineer's program for National Institute for Certification in Engineering Technologies

(NICET)? [lYes [INo
If yes, note the level and certification number

Does the individual listed above possess a bachelor's degree in engineering from a college or university
accredited by or determined as substantially equivalent by the Accreditation Board for Engineering and

Technology? [IYes LINo

Does the individual listed above possess an associate’'s degree in engineering or engineering technology
from a college or university accredited by or determined as substantially equivalent by the Accreditation

Board for Engineering and Technology? Ll Yes [No

Has the individual listed above successfully passed the National Council of Examiners for Engineering and
Surveying Fundamentals of Engineering examination? Ll Yes [No

List the number of years the individual listed above has actively participated in bridge inspections in
accordance with the NBIS, in either a field inspection, supervisory, or management role. A combination of
bridge design, bridge maintenance, bridge construction and bridge inspection experience, with the
predominant amount, or more than fifty percent, in bridge inspection, is acceptable. years.
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APPENDIX B

ACTION PLAN
T | REVIEWCONGERN | CORRECTIVEACTION | COMPLIANGE | ,WSnONSIELE | ResPonee ey
1
2
3
4
5
6
7
8
9
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APPENDIX C

STRUCTURE & BRIDGE
QA INSPECTION

County/Str. No.

Date of QA Inspection:

Route:

Name of QA Inspector:

Facility Carried:

Feature Intersected:

Date of Inspection:

Name of Team Leader:

NBI ITEM

Q/A
GENERAL
CONDITION
RATING

REPORT
GENERAL
CONDITION
RATING

Deck

Superstructure

Substructure

Channel

Culvert

PONTIS

ELEMENT
NUMBER

UNIT

CONDITION
STATE 1

CONDITION
STATE 2

CONDITION
STATE 3

CONDITION
STATE 4

CONDITION
STATE 5

REPORT

QA

REPORT

QA

REPORT

QA

REPORT

QA

REPORT

QA

REPORT

QA

REPORT

QA

REPORT

QA

REPORT

QA
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COMMENTS (use additional sheets if necessary)
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VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
[IM-S&B-79.3
Sealing and Signing of Plans and
Documents
SPECIFIC SUBJECT: Date:

January 31, 2013

Sealing and Signing in the Structure and _
Bridge Division (C.O. and Districts) SUPERSEDES:

[IM-S&B-79.2

DIVISION ADMINISTRATOR APPROVAL.:
/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: January 31, 2013

Changes are shaded.

Introduction: This I&IM by the Structure and Bridge Division outlines sealing and signing
requirements of the responsible person for bridge or structural specific plans and related
documents. The memorandum supplements the memorandum issued by the Chief Engineer
dated February 18, 2009, subject: Sealing and Signing of Plans and Documents.

Effective dates: This memorandum is effective upon receipt.

Responsible person: The responsible persons for the Structure and Bridge Division in the
Central Office will be designated by the State Structure and Bridge Engineer. The
responsible persons for the Structure and Bridge Division in the Districts will be designated
by the State Structure and Bridge Engineer in coordination with the District Structure and
Bridge Engineer. The responsible person generally supervises the plan production (designer
or checker and in many cases both), has day-to-day oversight of the plans or documents
being prepared and is actively involved in decisions that affect the project.

In the event that the designated responsible person is unable to seal and sign the plans
(position not filled, on leave, etc.) the next higher level supervisor will be required to seal and
sign the plans/documents with appropriate review.

Unless noted otherwise, the responsible person referred to in this memorandum is the
engineer in the Structure and Bridge Division (Central Office or District). The reference to
sealing and signing is to a licensed Professional Engineer registered in the Commonwealth of
Virginia.
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Areas covered by this document: This memorandum deals with plans and documents
specific to Structure and Bridge:

Tier 1 and Tier 2 Projects

Tier 1 — No Plan Projects and Special Advertisement and Award Process (SAAP)
Projects

Other plans with work done by State Forces and others

Load rating summaries/calculations

Design exceptions

Other plans/documents
Tier 1 and Tier 2 projects: For bridge/structure plans included in a set of road plans or for
bridge only projects, all sheets shall be sealed and signed by the responsible person. A sheet

may require multiple seals if more than one discipline is involved. For example, a
substructure sheet may require both structural design as well as geotechnical design.

Tier 1 — No Plan and SAAP projects: The title sheet as well as sheets with engineering
details or drawings shall be sealed and signed by the responsible person. Sketches and
details that have no engineering components shall not be sealed and signed, for example,
details showing the areas and limits of shotcrete repair for a pier. Plans in which there are no
engineering details or drawings, for example a contract for painting, require only the title
sheet to be sealed and signed.

Other plans and work done by State Forces or others: Any plans that involve engineering
decisions shall have the title sheet sealed and signed by the responsible person. This
includes superstructure and substructure modifications/repairs including standards or
standard details whether the work is to be done by State Forces or others.

Load rating summaries/calculations: The summary sheet of all load ratings shall be
sealed and signed by the responsible person. See latest I&IM-S&B-27, Subject: Bridge
Safety Inspections.

Design_exceptions: Requests for design exception(s) (geometrics, clearances, structural
capacity and other areas specifically noted in the Manuals of the Structure and Bridge
Division or in the Modifications to the AASHTO bridge specifications (Standard and LRFD))
on bridge or structure projects shall be submitted to the State Structure and Bridge Engineer
on L&D Form 440, Design Exception Request, and shall be sealed and signed by:

Project completed in the C.O.: Design Engineering Program Manager or Engineering
Services Program Manager

Project completed in the District: District Structure and Bridge Engineer

Project completed by Consultant: Consultant (in accordance with Department of

Professional and Occupational Regulation)
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PPTA /Design Build/Locally Administered project: Consultant (in accordance with
Department of Professional and Occupational Regulation)

Other plans _and documents: The handling of other plans or parts of plans shall be in

accordance with procedures developed by other divisions. Examples include:

Project specific copied notes and project specific special provisions, field revisions
(Scheduling and Contract Division)

Insertable sheets (VDOT Road and Bridge Standards) (Location and Design Division)

Plats and surveying (Location and Design Division)

Traffic management plans and maintenance of traffic plans (Traffic Engineering
Division)

Geotechnical reports (Materials Division)

Locally administered projects (refer to the Guide for Local Administration of Virginia
Department of Transportation Projects which can be found on the Local
Assistance Division webpage at:  http://www.virginiadot.org/business/local-
assistance.asp.

The following documents will not be required to be sealed and signed:

Bridge Safety Inspection Reports

Inspection Reports for Ancillary Structures (traffic control devices, for example, sign
structures (overhead, cantilever and bridge parapet mounts), mast arms, signal poles,
light poles, etc.)

Bridge Feasibility Reports

General drafting requirements: The general drafting requirements dealing with the sealing

and signing of plans shall be in accordance with VDOT, Manual of the Structure and Bridge
Division, Volume V — Part 2, Chapter 1, Section 16: Sealing and Signing of Plans and
Documents. Additional information on electronic signatures may also be found at that
location.

CC:

Chief Engineer

Deputy Chief Engineer

Division Administrators

District Administrators

District Construction Engineers

District Maintenance Engineers

Residency Administrators

Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers

FHWA: Bridge Section



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
VDOT Modifications to the AASHTO [IM-S&B-80.4
LRFD Bridge Design Specifications,
6™ Edition, 2012

VDOT Modifications to the AASHTO
LRFD Guide Specifications for the Design
of Pedestrian Bridges, 2009

SPECIFIC SUBJECT: Date:

January 31, 2013

SUPERSEDES:
[IM-S&B-80.3

DIVISION ADMINISTRATOR APPROVAL:
/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved : January 31, 2013

Changes are shaded.

The following VDOT Modifications to the AASHTO LRFD Bridge Design Specifications, 6™
Edition, 2012, and the VDOT Modifications to the LRFD Guide Specifications for the Design
of Pedestrian Bridges, 2009, are effective for projects with a PAC Meeting date after July
2013. The LRFD specifications are applicable to new construction, superstructure and
substructure replacements, widening projects, etc.

Variance from the VDOT Modifications and the specifications shall require a design waiver
and shall be requested in writing to the State Structure and Bridge Engineer. The request
shall include appropriate documentation citing the specific section reference number, what is
being requested and the reason for the waiver. Areas requiring a design exception shall
follow the procedures as outlined in the current L&D [IM 227 utilizing the LD Form 440
addressed to the State Structure and Bridge Engineer.



Instructional & Informational Memorandum
1IM-S&B-80.4
Sheet 2 of 12

| AASHTO LRFD Bridge Design Specifications, 6™ Edition, 2012 |

SECTION 1: INTRODUCTION:

Load modifiers: For all load modifiers (rj;, Np, ir and 1;), use a default value of 1.0 for all limit
states.

SECTION 2: GENERAL DESIGN AND LOCATION FEATURES:

Deflections: Deflection limits as noted in Article 2.5.2.6.2 shall be adhered to.

Span-to-Depth Ratios: Span to depth ratios as noted in Article 2.5.2.6.3, including Table
2.5.2.6.3-1, shall be used.

Drainage: See Manual of the Structure and Bridge Division, Volume V — Part 2, Chapter 22
for guidance. Gutter flow shall be intercepted at cross slope transitions to prevent flow
across the bridge deck.

SECTION 3: LOADS AND LOAD FACTORS:

Future Wearing Surface: An allowance of 15 psf minimum shall be used.

Construction Tolerances/Construction Methods: An allowance of 20 psf carried by the non-
composite section of beam/girder span(s) having cast-in-place slabs shall be used. This
allowance is sufficient to cover additional loads incurred by the use of stay-in-place metal
forms and extra slab thickness caused by construction tolerances. The 20 psf shall be
applied to the entire area of the deck not only where stay in place forms are used.

An allowance of 10 psf shall be applied to prestressed concrete voided slabs, adjacent box
beams, etc. which will have cast-in-place concrete slabs.

Wearing Surface: All concrete deck slabs shall be considered to have a %" integral wearing
surface which shall be included in the loads but not considered as part of the design section.

Multiple Presence Factors: When designing superstructure or substructure elements which
are not capable of redistribution of load (single columns, hammerhead piers, concrete
straddle bents) or are fracture critical (steel straddle bents), the multiple presence factors in
Section 3.6.1.1.2 shall not be taken as less than 1.0 regardless of the number of lanes loaded
on the structure for average tributary spans greater than 120 feet. For spans less than 100
feet, the multiple presence factor shall be taken as 1.2 for all configurations. For average
lengths between 100 and 120 feet, the multiple presence factor shall vary linearly from 1.2 to
1.0.
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Settlements: Unless approved by the State Structure and Bridge Engineer:

Total settlement shall be limited to 2 inch at each substructure unit. Post construction
settlement shall be limited to 1 inch at each substructure unit. Total settlement (Stor) is
defined as the arithmetic sum:

Stot = Elastic settlement + Consolidation settlement + Secondary settlement

Differential settlement at a single substructure unit shall be limited to a vertical value which
does not exceed a slope of from the horizontal of 0.001 radians between as measured from
the center to center of columns or of footings. Differential settlement is not allowed to exceed
0.001 radians during or after construction.

Force Effects Due to Superimposed Deformations: The design thermal movement range
associated with a uniform temperature change shall be calculated using Procedure A
Temperature Ranges, Table 3.12.2.1-1. The moderate climate range shall be used for steel
or aluminum superstructures and cold climate range shall be used for concrete
superstructures.

The full design thermal movement range associated with a uniform temperature change shall
be used for joint design. 65% of the design thermal movement range associated with a
uniform temperature change shall be used for non-slip expansion bearing design and the
determination of superstructure forces transferred to the substructure for non-slip expansion
and fixed bearings. Shrinkage shall also be considered for joint, bearing and substructure
design of concrete superstructures using a shrinkage coefficient of 0.0003 except for
segmentally constructed bridges which shall be estimated in accordance with Article 5.4.2.3.
For typical multi-beam/girder prestressed concrete superstructures not integral with the
substructure, the shrinkage coefficient can be considered to include superstructure creep
effects.

See Manual of the Structure and Bridge Division, Volume V — Part 2, Chapter 15, Section 4
for specific modeling requirements and examples.

Load Factors for Uniform Temperature, TU: From Article 3.4.1 including Table 3.4.1-1, Load
Combinations and Load Factors:

For deformations (e.g., joint and bearing design):
LFry = 1.2 for both strength and service load

For all other effects (e.g., temperature forces transferred to the substructure):
LFry = 0.5 for strength limit state (LS) for simplified analysis using gross moment of inertia
LFtu = 1.0 for strength LS for refined analysis using partially cracked moment of inertia
LFtu = 1.0 for service limit state
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SECTION 5: CONCRETE STRUCTURES:

Classes of Concrete: Classes of concrete and corresponding compressive strengths shall be
designated in the plans (General Notes, table of quantities and on other plans sheets as
needed).

Concrete General Use Specified
Class Compressive
Strength (f';) (ksi)
A5 Prestressed members 5-10
A4 Superstructures (incl. deck slabs, integral backwalls,
sidewalks, rails, parapets, terminal walls, medians and 4

median barriers); box culverts; rigid frames; reinforced
substructures when needed for strength

A3 Reinforced substructures 3
B2 Massive or lightly reinforced substructures 2.2
C1 Massive unreinforced substructures; bag riprap 1.5
T3 Tremie seal 3

Reinforcing Steel: Structures shall be designed using Grade 60 reinforcement (deformed
bars) and shall be noted on the plans.

Reinforcing Steel Bar Lengths:

The maximum length of any type bar shall be 60 feet. Bar lengths greater than 40 feet will
require oversized vehicles for hauling. The designer should take into account the total
number of bars in excess of 40 feet to justify using longer bars.

Bars in deck slabs may be detailed as one piece bars (up to 60 feet fabrication length) with a
note in the reinforcing steel schedule as follows: “If fabrication of deck slab bar(s) is not
possible for length detailed and multiple bars are required, bars shall have the least number
of Class B splices possible. Splices shall be located approximately at points of contraflexure
and splices in alternate bars shall be located in different bays.”

NOTE: The usage of galvanized reinforcing steel and epoxy-coated reinforcing steel
has been terminated since the implementation of corrosion resistant reinforcing steel.
See current [IM-S&B-81.
CRR steel shall be one of three types:

Solid stainless

Stainless clad

ASTM 1035 (MMFX-2)

Starting with the March 2013 ad date, CRR steels are bid by Class which may contain
several of the types listed above.

For the type of CRR to be used and location(s), see current IIM-S&B-81.
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Design shall be based on a yield strength of 60 ksi for all three types of CRR.

Minimum Concrete Cover: The following minimum cover shall be provided for reinforcement:

Minimum
Location cover
(inches)
Pier caps, bridge seats and backwalls:
Principal reinforcement 2%
Stirrups and ties 2%
Footings and pier columns:
Principal reinforcement 3
Stirrups and ties 2%
Cast-in-place deck slabs:
Top reinforcement 2%t
Bottom reinforcement 1%
Cast-in-place slab spans:
Top reinforcement 2 at
Bottom reinforcement 2
Slabs and box beams: top steel 1%

Reinforcement concrete box culverts
and rigid frames with more than 2 ft. fill
over top of slab:

All reinforcement 1%
Reinforcement concrete box culverts
and rigid frames with less than 2 ft. fill
over top of slab:

Top slab — top reinforcement 2%

Top slab — bottom reinforcement 2

All other reinforcement 1%
Rails, rail posts, curbs and parapets:

Principal reinforcement 1%

Stirrups, ties and spirals 1
Concrete piles cast against and/or
permanently exposed to earth 2

Drilled shafts:

Principal reinforcement 4
Ties and spirals 3%
All other components not indicated
above:
Principal reinforcement 2%
Stirrups and ties 2

T Includes %2 inch monolithic (integral) wearing surface.

Cover for Corrosive/Marine Environments: In corrosive or marine environments or other
severe exposure conditions, the minimum cover required shall be increased by 1 inch.

Control of Cracking by Distribution Reinforcement: Class 2 exposure condition shall only be
used for segmental concrete box girders.
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Column Reinforcement: Circular columns are to be designed as tied columns with
continuous ties (#3 reinforcing bars minimum) or welded wire fabric unless special
circumstances warrant the use of spirally reinforced columns.

Hauling Prestressed Concrete Members:

The weight of any transported member shall be limited to 72 kips. Weights up to 100 kips
may be used with the approval of the District Bridge Engineer.

Preferably the length shall be limited to 75 feet to allow for hauling by truck. Lengths up to
135 feet may be used with the approval of the District Bridge Engineer.

Strength of Prestressed Members:
High performance concrete strengths from 5 to 8 ksi may be used.

Strengths between 8 to 10 ksi may be used with the approval of the State Structure and
Bridge Engineer.

Maximum strength of lightweight concrete shall be limited to 6 ksi. Strengths between 6 and
8 ksi may be used with the approval of the State Structure and Bridge Engineer.

Deck Panels: The diameter of prestressing strands shall not exceed 3/8”.

Spacing of Strands: Normally the spacing of strands shall be 2 inches c-c minimum for
strands up to 0.6 inches in diameter.

Prestress Loss: Gains due to elastic deformations shall not be used to determine total
prestress losses.

Post-tensioned Structures: Structures requiring post-tensioning (using ducts and grouting)
shall not be used without the approval of the State Structure and Bridge Engineer. Exempt
are prestressed voided concrete slabs with transverse ties (Manual of the Structure and
Bridge Division, Volume V — Part 5, PSS-series) or prestressed concrete boxes with
transverse ties.

SECTION 6: STEEL STRUCTURES:

Composite Sections:

All simple spans and the positive moment regions of continuous spans shall be designed as
composite sections and shall be proportioned so that the neutral axis lies below the top
surface of the steel beam/girder. Concrete on the tension side of the neutral axis shall not be
considered in calculating stresses or resisting moments. The gross section of beam/girder
and slab throughout the entire length of the beam/girder shall be used for the distribution of
moments and computation of deflections.
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In the negative region(s) of continuous spans, the longitudinal reinforcement shall be
provided as required for a composite section; however, the additional contribution to capacity
of the longitudinal reinforcing steel shall be ignored when evaluating service or strength
resistance.

Continuous composite beams/girders shall be designed with shear connectors throughout the
entire length.

The actual bolster (haunch) height shall be used in computing moments of inertia; however,
the bolster itself shall not be considered for strength (width = 0) in computing moments of
inertia.

Hauling Steel Members:

Lengths of beams/girders up to 135 feet may be shipped with permit by truck on Interstate or
Arterial Systems. Members over 90 feet shall be designed with one or more permissible
field bolted splices, limiting the shipping length to 90 feet or less, unless approved by the
District Structure and Bridge Engineer.

Weight of any shipped length shall be limited to 72 kips. Weights up to 100 kips may be used
with the approval of the District Bridge Engineer.

Materials:

ASTM A709 Grade 50W shall be used in accordance with the guidelines of the FHWA
Technical Advisory T5140.22 dated October 3, 1989. ASTM A709 Grade HPS 50W shall be
used for fracture critical members.

ASTM A709 Grade HPS 50W, 70W and 100/100W steels shall not be used without the
approval of the State Structure and Bridge Engineer.

The use of hybrid structures should be proposed for approval during Stage | (TS&L) plan
development when these options will be cost effective.

Welded Cover Plates: Welded cover plates on steel beams shall be limited to one on any
flange. Partial length cover plates shall be extended beyond the theoretical end by the
terminal distance and shall extend within 3 feet of the centerline of bearing. Plates and welds
shall be detailed with square ends. Cover plates wider than the flange to which attached
shall not be permitted. Minimum thickness of cover plates shall be 5/8”. Cover plates shall
not be used in the negative moment regions.

Flange Plates: Changes in areas of flange plates or cover plates at welded splices shall
ordinarily be made by changing the thickness while maintaining the same width.

High Strength Bolts: High strength ASTM A325 bolts shall be used. Use 7/8” diameter bolts.
Bolts shall be galvanized except when used with unpainted weathering steel in which case
the bolts shall be ASTM A325 Type Il
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ASTM A490 bolts shall not be used. ASTM A490 bolts cannot be galvanized.

Splices: Where an option is noted on the plans allowing a thicker web to eliminate transverse
stiffeners, no change in the web splice design will be made for the thicker web.

Splice and Connection Design: Splices and connections shall be detailed for standard holes
but shall be designed for oversize and short slotted holes (K, = 0.85) and for a Class B
surface condition (Ks = 0.50).

Bolted splices shall be considered equivalent to a transverse stiffener placed at the center line
of the splice.

Steel Plate Girders:
The minimum thickness of any flange shall be %4”.

The maximum thickness of any flange shall be limited to 2 12" if the flange is to be field welded
(butt spliced). Otherwise, the maximum thickness of flange plates shall be in accordance with
the limits indicated in the specifications.

The addition of cover plates to girder flanges shall not be permitted.

Shear Connectors: Use 7/8” diameter connectors. The maximum pitch of shear connectors
shall not exceed 24” including negative moment regions of continuous spans. At simply
supported ends (simple and continuous spans), shear connectors shall be as close as practical
to the end of the beam/girder (approx. 3”) and have a maximum pitch of 6” within a distance of
36" from the end of the beam/girder.

SECTION 9: DECKS AND DECK SYSTEMS:

Deck Design: Cast-in-place concrete deck slabs supported on beams/girders (steel or
prestressed concrete) shall be designed by the strip method. Crack control shall not be
applied for deck slab design including deck slab extensions. The maximum spacing of
reinforcement shall not exceed the slab depth minus 2" wearing surface. Bars larger than #5
shall not be used for transverse reinforcement. Distribution bars shall be limited to #4 bars
except in the negative moment areas where the maximum bar size shall be limited to #6 bars.

The empirical method for deck slab design shall not be used.
The cantilever deck slab shall be designed/detailed with additional #5 bars between the
transverse bars in the top layer. The bars shall extend past the exterior beam/girder with the
development length extending past the contraflexure point in the slab. Yield-line analysis will
not be required if all four of the following requirements are met:

beam/girder spacing is less than or equal 12°-0”

cantilever length is less than or equal to 0.3 x beam/girder spacing

railing/parapet type (if any on the cantilever) is an approved VDOT crash tested system
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additional loads (i.e. soundwall, utilities, etc.) are not added to the cantilever except for
fencing as shown in BPF-series standards.

For all other cases, the designer will be required to adhere to the yield-line analysis as noted
in the specifications.

Designer shall consider additional loads on the cantilever or blister. Examples include fencing,
soundwall attachments, supports for sign structures, etc.

Integral Wearing Surface: The %" integral wearing surface shall not be included in the
computation of section properties of composite beams/girders or for deck slab design;
however, it shall be used in the computation of dead loads.

SECTION 10: FOUNDATIONS:

Spacing of Piles:
Concrete piles: Not less than 3 x diameter or side dimension of the piles.

Steel H- piles: As friction piles: Not less than 3.5 x nominal size of the piles.
As bearing piles: Not less than 2°-6”.

Timber piles: Not less than 2’-6”.

Edge Distance of Piles: The distance from the side of any pile to the nearest edge of the
footing shall not be less than 9.

Driving Tolerance of Piles: Driving tolerance(s) for piles shall be considered when
determining shear at the critical section.

Driving Tolerances for Steel and Concrete Piles *

Pile Location/Condition Tolerance Direction
for Single Pile
For elements supported by a single row About long axis of footing
of piles (plumb, battered or staggered).
Includes but is not limited to bent caps, +3

full integral abutments and abutments
behind MSE walls.

Footings for column piers + 6" About both major axes
Footings for abutments, retaining walls
and piers except as noted above. + 6 About long axis of footing

* For driving tolerances of timber piles and other information, see VDOT Road and Bridge
Specifications, Section 403 and Table IV-1.
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Projection (Embedment) of Piles in Caps/Footings:

Pile type Minimum projection (embedment)
Cast-in-place or precast concrete piles | 6” into concrete with reinforcement
(including cylinder piles and drilled shafts) projecting to obtain development as
required by the design
Steel H-piles 12” into footings
Steel H-piles: 18” into footing unless other methods of
when subjected to intermittent uplift (under | @nchoring the pile to the footing are
any loading conditions) provided
in areas subject to uplift under seismic load | 18" plus a positive method of anchoring
the pile to the footing
Timber piles 12” into footings

Minimum Footing Depth: Minimum footing depth shall be 3’-0”.

Pile Bents: Cast-in-place piles shall not be used in pile bents or in soils which may induce
shell collapse during driving.

Collision Walls:  For details and requirements, see Manual of the Structure and Bridge
Division, Volume V — Part 2, Chapter 15.

SECTION 11: ABUTMENTS, PIERS, AND WALLS:

Temperature _and Shrinkage Forces Transferred to Substructure:  Temperature and
shrinkage forces where applicable shall be computed taking into account fixity, bearing type
and pier stiffness.

For non-slip expansion and fixed bearings, the maximum superstructure movement at each
substructure unit for force determination is as follows:

Ao = (0.65 x At) + (shrinkage) = 0.65 x (a X Tr X Lexp) + (Lexp X 0.0003)

where: Ao = maximum horizontal displacement of the superstructure, in.
At = a X Tr X Lexp = the design thermal movement range, in.
a = coefficient of thermal expansion, in./in./°F
Tr = temperature range, °F (See Section 3 modifications)
Lexp = €xpansion length, in.

Uniform Temperature, TU, and Shrinkage, SH, are summed in the equation for Ap above.
The force effects of both can be considered together because load factors for TU (all other
effects) and SH are the same in both the strength and service limit states. Load factors are
not shown in the equation for Ao above, but are applied to the force effects derived from the
maximum horizontal displacement of the superstructure, Ao. Note that the load factors for
force effects for both Uniform Temperature, TU, and Shrinkage, SH, in the strength limit state
depend on whether Iy or leseciive Was used to derive forces.
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Typical pier and abutment software apply load factors to derived forces internally. Designers
shall ensure that the appropriate load factors are used in abutment and pier software
programs for TU and SH. Designers must apply the appropriate load factors for the load
combination limit state to the derived forces in any hand computations.

For slip expansion bearings, the maximum superstructure movement at each substructure

unit for force determination need not be taken larger than the deformation corresponding to
first slip using the extreme values of the friction coefficient between the sliding surfaces.

SECTION 13: RAILINGS:

Crash tested parapets/rails shall be used on all projects. See Manual of the Structure and
Bridge Division, Volume V — Part 2, Chapter 25 for additional information, especially on
design exceptions and waivers.

The minimum height of a pedestrian and/or bicycle railing shall not be less than 54”
measured from the top of the walkway/riding surface. See also Manual of the Structure and
Bridge Division, Volume V — Part 2: Chapter 6 (Geometrics), Chapter 25 (Parapets, Railing,
etc.) and Chapter 30 (Pedestrian Fencing).

The designer shall consider the use of open rails/parapets for structures over bodies of water
in accordance with the Commonwealth Transportation Board resolution dated July 20, 1995.

For the timber initiative, FHWA crash tested timber rail shall be used.

SECTION 14: JOINTS AND BEARINGS:

Modular Joints: The use of modular joints is not permitted.

Joint Design: All joints shall be sized and designed for the corresponding movement
[deformation] with shrinkage where applicable in the service limit state:

LFtu X (A7) + LFsn X (shrinkage) = 1.2 x (0 X Tr X Lexp) + 1.0 X (Lexp X 0.0003)

where: LFqy = Load Factor from Table 3.4.1-1 for TU deformation = 1.2
LFsy = Load Factor from Table 3.4.1-1 for shrinkage = 1.0
At = a X Tr X Lexp = the design thermal movement range, in.
a = coefficient of thermal expansion, in./in./°F
Tr = temperature range, °F (See Section 3 modifications)
Lexp = €xpansion length, in.
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Steel Reinforced Elastomeric Bearings: Steel reinforced elastomeric pads shall be designed
by Method A, Article 14.7.6. For expansion bearings, the maximum total shear deformation
of the bearing, As, shall be calculated as follows with shrinkage where applicable in the
service limit state:

As = LF1y x (0.65 x A1) + LFsy x (shrinkage)
=1.2x(0.65 x a X Tr X Lexp) + 1.0 X (Lexp X 0.0003)

where: As = maximum total shear deformation of the bearing, in.
LFtu = Load Factor from Table 3.4.1-1 for deformation = 1.2
LFsy = Load Factor from Table 3.4.1-1 for shrinkage = 1.0
At = a X Tr X Lexp = the design thermal movement range, in.
a = coefficient of thermal expansion, in./in./°F
Tr = temperature range, °F (See Section 3 modifications)
Lexp = €xpansion length, in.

From Eq. 14.7.6.3.4-1, hy > 2 X As

where: h, = total elastomer thickness, in.

SECTION 15: DESIGN OF SOUND BARRIERS:

AASHTO Guide Specifications for Structural Design of Sound Barriers, 1989 with 1992 and
2002 Interims shall be used.

AASHTO LRFD Guide Specifications for the Design of Pedestrian Bridges,
2009

Pedestrian and Multi-Use Bridges: A dead load wearing surface of 12 psf shall be added for
pedestrian bridges wider than 12 feet between handrails if it is anticipated that the bridge
could be overlaid in the future.

CC: Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
FHWA: Bridge Section
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Changes are shaded.

The following VDOT Modifications to the AASHTO LRFD Bridge Design Specifications, 7"
Edition, 2014, and the VDOT Modifications to the LRFD Guide Specifications for the Design
of Pedestrian Bridges, 2009, are effective for projects with an Advertisement date after June
14, 2016. The LRFD specifications are applicable to new construction, total bridge
replacement, superstructure replacement, widening projects, etc.

Variance from the VDOT Modifications to the specifications shall require a design exception,
design waiver or design approval. For complete information on and requirements of design
exceptions/waivers/approvals, see Section Pre.02 of Part 1 of the Manual of the Structure
and Bridge Division.

The requirements of Part 2 of the Manual of the Structure and Bridge Division shall be
adhered to in conjunction with this [IM.
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AASHTO LRFD Bridge Design Specifications, 7™ Edition, 2014

SECTION 1: INTRODUCTION:

Load modifiers:

Load modifiers specified below shall be used. Each condition shall be compounded when

applied.

1. For fracture critical elements, nr shall be taken as 1.05 for service and strength limit

states.

2. For permanent vehicular structures which cannot be easily widened (including, but not
limited to, trusses, concrete segmental boxes and bridges supported by Straddle

Bents or Integral Caps, nr shall be taken as 1.05 for strength limit states.

3. For all post-tensioned concrete superstructures, the superstructure(s) shall be taken
as n, =1.05 for service limit states. And when superstructure is post-tensioned, integral
pier substructures (including but not limited to, Integral Straddle Bents, Integral Caps
and pier caps) shall be designed using n, = 1.05 for both service and strength limit

states. Integral abutments shall be designed for n, = 1.0.

4. When external tendons and/or unbonded internal tendons are used (for superstructure
or substructure), elements shall be designed using nz = 1.05 for both service and

strength limit states and np = 1.05 for strength limit states.

For other conditions, all load modifiers (np, n; , nr and n;) shall be 1.0 for all limit states.

Situation 1: Fracture Critical Structures Situation 2: Not Easily Widened
ni Nb NRr Structures
Sub Service | 1.0 1.0 | 1.05 N No Nr
structure | Strength | 1.0 1.0 | 1.05 Sub Service | 1.0 1.0 1.0
Super | Service | 1.0 | 1.0 | 1.05 structure | Strength | 1.0 | 1.0 | 1.05
structure | Strength | 1.0 1.0 | 1.05 Super | Service | 1.0 1.0 1.0
structure | Strength | 1.0 1.0 | 1.05
Situation 3: Post-tensioned Situation 4: Structures with tendons
Superstructures (External or Unbonded internal)
N No Nr N No Nr
Sub* Service | 1.05 | 1.0 | 1.0 Sub Service | 1.0 1.0 | 1.05
structure | Strength | 1.05 | 1.0 | 1.0 structure | Strength | 1.0 | 1.05 | 1.05
Super | Service | 1.05 | 1.0 | 1.0 Super | Service | 1.0 1.0 | 1.05
structure | Strength | 1.0 1.0 | 1.0 structure | Strength | 1.0 | 1.05 | 1.05

* Only for integral pier substructures

All Other Structures
] No nr
Sub Service | 1.0 1.0 1.0
structure | Strength | 1.0 1.0 1.0
Super | Service | 1.0 1.0 1.0
structure | Strength | 1.0 1.0 1.0
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Examples:
Structure _ Limit ;
Type Condition State ni No NRr ni
1 Yes Service 1.0 1.0 1.05
' Strength 1.0 1.0 1.05
2 Yes Service 1.0 1.0 1.0
' Strength 1.0 1.0 1.05 Service
Sub 3- No Service 1.0 1.0 1.0 =1.05
Str. ' Strength 1.0 1.0 1.0 Strength
4 No Service 1.0 1.0 1.0 =1.103
) Strength 1.0 1.0 1.0
Steel straddle Final Service 1.0 1.0 1.05
bent with Strength 1.0 1.0 | 1.103
multiple 1° No Service 1.0 1.0 1.0
beam/girders ) Strength 1.0 1.0 1.0
2 Yes Service 1.0 1.0 1.0
' Strength 1.0 1.0 1.05 Service
Super 3 No Service 1.0 1.0 1.0 =1.0
Str. ' Strength 1.0 1.0 1.0 Strength
4- No Service 1.0 1.0 1.0 =1.05
' Strength 1.0 1.0 1.0
Final Service 1.0 1.0 1.0
Strength 1.0 1.0 1.05
Stl_'rl;c::re Condition IS_Itr:t: ni No NRr ni
1°No Service 1.0 1.0 1.0
) Strength 1.0 1.0 1.0
2 Yes Service 1.0 1.0 1.0
' Strength 1.0 1.0 1.05 Service
Sub 3 Yes Service 1.05 1.0 1.0 =1.103
An integral Str. ’ Strength 1.05 1.0 1.0 Strength
concrete 4: Yes Service 1.0 1.0 1.05 =1.216
straddle bent ' Strength 1.0 1.05 1.05
with Final Service 1.05 1.0 1.05
unbonded Strength 1.05 1.05 | 1.103
internal 1-No Service 1.0 1.0 1.0
tendons and i Strength 1.0 1.0 1.0
post- 2 Yes Service 1.0 1.0 1.0
tensioned i Strength 1.0 1.0 1.05 Service
superstructure | Super 3: Ves Service 1.05 1.0 1.0 =1.103
Str. ' Strength 1.0 1.0 1.0 Strength
4 Yes Service 1.0 1.0 1.05 =1.158
j Strength 1.0 1.05 1.05
Final Service 1.05 1.0 1.05
Strength 1.0 1.0 1.103
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SECTION 2: GENERAL DESIGN AND LOCATION FEATURES:

Deflections: Deflection limits as noted in Article 2.5.2.6.2 shall be adhered to.

Maximum Span Lengths: Maximum span lengths shall be limited by applicability of
distribution factors for cross section types as shown in Article 4.6.2.2.2—Distribution Factor
Method for Moment and Shear even when a refined analysis is used.

Span-to-Depth Ratios: Span to depth ratios as noted in Article 2.5.2.6.3, including Table
2.5.2.6.3-1, shall be used. For variable web depth structures, the maximum ratio between the
deeper web depth and the shallower web depth shall be less than or equal to 2.0.

Drainage: See Chapter 22 of Part 2 of the Manual of the Structure and Bridge Division for
guidance. Gutter flow shall be intercepted at cross slope transitions to prevent flow across
the bridge deck.

SECTION 3: LOADS AND LOAD FACTORS:

Application of Vehicular Live Load:
In Article 3.6.1.3.1 - General, the following shall be added to the list of extreme force effects:

The Notional Rating Load (NRL) rating factors shall be computed under conditions required
by current VDOT [IM-S&B-86. Bridge shall be designed so that the rating factors exceed 1.0.
Substructures need not be checked for NRL.

Calculation of Seismic Design Forces: The seismic design forces shall be determined in
accordance with the 2015 Interim Revisions in conjunction with the AASHTO LRFD Bridge
Design Specifications.

Future Wearing Surface: An allowance of 15 psf minimum shall be used.

Construction Tolerances/Construction Methods: An allowance of 20 psf carried by the non-
composite section of beam/girder span(s) having cast-in-place slabs shall be used. This
allowance is sufficient to cover additional loads incurred by the use of stay-in-place metal
forms and extra slab thickness caused by construction tolerances. The 20 psf shall be
applied to the entire area of the deck not only where stay in place forms are used.

An allowance of 10 psf shall be applied where metal stay-in-place forms are not required, for
example, prestressed concrete voided slabs, adjacent box beams, etc. which will have cast-
in-place concrete slabs or asphalt overlays.

Wearing Surface: All concrete deck slabs shall be considered to have a '2” integral wearing
surface which shall be included in the loads but not considered as part of the design section.
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Multiple Presence Factors: When designing superstructure or substructure elements which
are not capable of redistribution of load (single columns, hammerhead piers, concrete
straddle bents) or are fracture critical (steel straddle bents), the multiple presence factors in
Section 3.6.1.1.2 shall not be taken as less than 1.0 regardless of the number of lanes loaded
on the structure for average tributary spans greater than 120 feet. For spans less than 100
feet, the multiple presence factor shall be taken as 1.2 for all configurations. For average
lengths between 100 and 120 feet, the multiple presence factor shall vary linearly from 1.2 to
1.0.

Pier protection:

Pier protection or strengthening shall be provided when the edge of a permanent traffic
through lane is within 30 feet of the pier. Edge of pavement, edge of roadway, edge of
traveled way and edge of traffic lane are all equivalent in the context of the clarification above
for the purposes of Article 3.6.5.1.

Settlements:

Total settlement shall be limited to 2 inches at each substructure unit. Post construction
settlement shall be limited to 1 inch at each substructure unit. Total settlement (Stor) is
defined as the arithmetic sum:

Stor = Elastic settlement + Consolidation settlement + Secondary settlement

Differential settlement at a single substructure unit shall be limited to a vertical value which
does not exceed a slope of from the horizontal of 0.001 radians between as measured from
the center to center of columns or of footings. The combined construction and post
construction differential settlement shall not exceed 0.001 radians.

Force Effects Due to Superimposed Deformations: The design thermal movement range
associated with a uniform temperature change shall be calculated using Procedure A
Temperature Ranges, Table 3.12.2.1-1. The moderate climate range shall be used for steel
or aluminum superstructures and cold climate range shall be used for concrete
superstructures.

The full design thermal movement range associated with a uniform temperature change shall
be used for joint design. 65% of the design thermal movement range associated with a
uniform temperature change shall be used for non-slip expansion bearing design and the
determination of superstructure forces transferred to the substructure for non-slip expansion
and fixed bearings. Shrinkage shall also be considered for joint, bearing and substructure
design of concrete superstructures using a shrinkage coefficient of 0.0003 except for
segmentally constructed bridges which shall be estimated in accordance with Article 5.4.2.3.
For typical multi-beam/girder prestressed concrete superstructures not integral with the
substructure, the shrinkage coefficient can be considered to include superstructure creep
effects.

See the Manual of the Structure and Bridge Division, Part 2, Chapter 15, Section 4 for
specific modeling requirements and examples.
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Load Factors for Uniform Temperature, TU: From Article 3.4.1 including Table 3.4.1-1, Load
Combinations and Load Factors:

For deformations (e.g., joint and bearing design):
LFry = 1.2 for both strength and service load

For all other effects (e.g., temperature forces transferred to the substructure):
LFry = 0.5 for strength limit state (LS) for simplified analysis using gross moment of inertia
LFry = 1.0 for strength LS for refined analysis using partially cracked moment of inertia
LFty = 1.0 for service limit state

SECTION 5: CONCRETE STRUCTURES:

Classes of Concrete: Classes of concrete and corresponding compressive strengths shall be
designated in the plans (General Notes, table of quantities and on other plans sheets as
needed).

Concrete General Use Specified
Class Compressive
Strength (f;) (ksi)
A5 Prestressed members 5-10
A4 Superstructures (incl. deck slabs, integral backwalls, sidewalk
rails, parapets, terminal walls, medians and median barriers); 4

box culverts; rigid frames; reinforced substructures when
needed for strength

A3 Reinforced substructures 3

B2 Massive or lightly reinforced substructures 2.2
C1 Massive unreinforced substructures; bag riprap 1.5
T3 Tremie seal 3

Reinforcing Steel: Structures shall be designed using Grade 60 reinforcement (deformed
bars) and shall be noted on the plans.

Some structure elements require Corrosion Resistance Reinforcing (CRR) steel. For the type
of CRR to be used and location(s), see current IIM-S&B-81. Design shall be based on a yield
strength of 60 ksi for all types of CRR.

Galvanized reinforcing steel (except for use with prestressed piles) and epoxy-coated
reinforcing steel shall not be used.

Reinforcing Steel Bar Lengths:

The maximum length of any type bar shall be 60 feet. Bar lengths greater than 40 feet will
require oversized vehicles for hauling. The designer should take into account the total
number of bars in excess of 40 feet to justify using longer bars.

Bars in deck slabs may be detailed as one piece bars (up to 60 feet fabrication length) with a
note in the reinforcing steel schedule as follows: “If fabrication of deck slab bar(s) is not



Instructional & Informational Memorandum
1IM-S&B-80.5
Sheet 7 of 14

possible for length detailed and multiple bars are required, bars shall have the least number
of Class B splices possible. Splices shall be located approximately at points of contraflexure
and splices in alternate bars shall be located in different bays.”

Control of Cracking by Distribution Reinforcement: Class 2 exposure condition shall only be
used for segmental concrete box girders.

Column Reinforcement: Circular columns are to be designed as tied columns. However, the
confinement steel shall be spirals (#3 reinforcing bars minimum) or welded wire fabric. The
pitch of the spiral shall be taken as the required spacing for ties.

Strength of Prestressed Members:
Concrete strengths from 5 to 10 ksi may be used.

Strengths greater than 10 ksi require a design waiver approved by the State Structure and
Bridge Engineer. The rebar development length and lap splice length shall be determined in
accordance with the 2015 Interim Revisions in conjunction with the AASHTO LRFD Bridge
Design Specification for concrete strength greater than 10 ksi.

Maximum strength of lightweight concrete shall be limited to 8 ksi. Strengths between 8 ksi
and 10 ksi require a design waiver approved by the State Structure and Bridge Engineer.

Spacing of Strands: The spacing of strands shall be 2 inches ¢c-c minimum for strands up to
0.6 inches in diameter.

Prestress Loss: Gains due to elastic deformations shall not be used to determine total
prestress losses.

Post-tensioned Structures: Structures requiring post-tensioning (using ducts and grouting)
shall not be used without a design waiver approved by the State Structure and Bridge
Engineer. Exempt are prestressed voided concrete slabs with transverse ties (Manual of the
Structure and Bridge Division, Part 5, PSS-series) or prestressed concrete boxes with
transverse ties.

For Precast Segmental and Cast-in-Place Post-tensioned Segmental boxes, the tensile
stress limit at service limit states, due to permanent loads only, shall be 0 ksi (no tension).
This limitation shall apply to all portions of superstructure not replaceable by conventional
means.

Post-tensioned straddle bents shall not allow concrete tension under service limits.
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Minimum Concrete Cover:
reinforcement:

The following minimum cover (inches) shall be provided for

Location Normal Corrosive Marine®”
Condition | Environment'"
Pier caps, bridge seats and backwalls:
Principal reinforcement 2% % 3% 4
Stirrups and ties 2% 3% 3%
Footings and pier columns:
Principal reinforcement 3 4 4
Stirrups and ties 2 3% 3%
Cast-in-place deck slabs:
Top reinforcement 2 Yt AZE 2 Yot
Bottom reinforcement 1% 1% 2
Precast and cast-in-place slab spans:
Top reinforcement 2 Yt 2 Vot 2 Yt
Bottom reinforcement 2 2 3
Prestressed slabs and box beams:
Top steel 1% 2% 2%
Reinforcement concrete box culverts and
rigid frames with more than 2 ft. fill over top
of slab:
Top slab — top reinforcement 1% 2% 3
Top slab — bottom reinforcement 1% 2% 3
Inside walls and bottom slab top mat 1% 2% 3
Outside walls and bottom slab bottom mat | 1% 2% 3
Reinforcement concrete box culverts and
rigid frames with less than 2 ft. fill over top
of slab:
Top slab — top reinforcement 2% 2% 3
Top slab — bottom reinforcement 2 2% 3
Inside walls and bottom slab top mat 1% 2% 3
Outside walls and bottom slab bottom mat | 1 ¥ 2% 3
Rails, rail posts, curbs and parapets:
Principal reinforcement 1% 1% 1%
Stirrups, ties and spirals 1 1 1
Concrete piles cast against and/or
permanently exposed to earth (not
applicable for prestressed concrete): 2 3 3
Drilled shafts:
Principal reinforcement 4 5 5
Ties and spirals 3% 4% 4%
All other components not indicated
above:
Principal reinforcement 2% 3% 3%
Stirrups and ties 2 3 3

* For piers at open joint locations, increase cover by 1”.
T Includes V2 inch monolithic (integral) wearing surface.

(1) Corrosive environment affects cover where concrete surface is in permanent contact with corrosive soil.
(2) Marine includes all locations with direct exposure to brackish and salt water.
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SECTION 6: STEEL STRUCTURES:

The requirements of Chapter 11 of Part 2 of the VDOT’s Manual of the Structure and Bridge
Division shall be adhered to.

SECTION 9: DECKS AND DECK SYSTEMS:

Deck Design: Cast-in-place concrete deck slabs supported on beams/girders (steel or
prestressed concrete) shall be designed by the strip method. Crack control shall not be
applied for deck slab design including deck slab extensions. The maximum spacing of
reinforcement shall not exceed the slab depth minus 2" wearing surface. Bars larger than #5
shall not be used for transverse reinforcement. Distribution bars shall be limited to #4 bars
except in the negative moment areas where the maximum bar size shall be limited to #6 bars.

The empirical method for deck slab design shall not be used.

Cantilever Deck Slab Design: If all of the following requirements are met, the cantilever deck
slab shall be detailed with additional #5 bars between the transverse bars in the top layer.
This is the minimum requirement of reinforcement with or without additional analysis. The
bars shall extend past the exterior beam/girder with the development length extending past
the contraflexure point in the slab.

e beam/girder spacing is less than or equal 12’-0"
e cantilever length is less than or equal to 0.3 x beam/girder spacing

e railing/parapet type (if any on the cantilever) is an approved VDOT crash tested
system

e additional loads (i.e. soundwall, utilities, etc.) are not added to the cantilever except for
fencing as shown in BPF-series standards.

If any of the above requirements is not met, the cantilever deck slab shall be designed in
accordance with AASHTO LRFD A13.4 with the revisions described in “Decks supporting
concrete parapet railings” and “Decks supporting Post-and-Beam railings”:

For the VDOT approved Kansas Corral rails: The deck overhang may be designed with the
method described in “Decks supporting concrete parapet railings” (section below) when the
Kansas Corral rails are used for TL-2 situation. The Kansas Corral rails shall not be used for
a TL-4 situation without a design exception approved by the State Structure and Bridge
Engineer.

Decks supporting concrete parapet railings: For Design Case 1 in AASHTO LRFD A13.4.1,
the deck overhang shall be designed to resist the combined effects of tensile force T and
moment Ms, and other applicable forces at the inside face of the parapet or the gutter line, as
specified as follows:
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For an interior parapet segment

Fi = transverse force specified in Table A13.2-1 (kips) of AASHTO LRFD

L: = longitudinal length of distribution of impact force F; (ft)

H = height of wall (ft)

T = tensile force per unit of deck length (kip/ft)

Ms = design moment in the deck overhang due to F; (kip-ft/ft), not greater
than 110% of the average of M. of the bridge railing/parapet, M¢ ave
M. = resistance of the parapet about an axis parallel to the longitudinal

axis of the bridge (kip-ft/ft)

L:+ 2H = Distribution length for interior parapet section at the gutter line

Li+ H = Distribution length for end parapet section at the gutter line

The following design values may be used to design the deck overhang.

Railing Type (Test Level) T (kip/ft) Mc ave (Kip-ft/ft) M, (kip-ft/ft)

Interior | End Interior End Interior | End
32” F-shape (TL-4) 7.3 10.5 12.5 12.5 13.8 13.8
42" F-shape (TL-5) 10.0 13.0 21.6 21.6 23.8 23.8
BR27C (TL-4) 8.6 11.8 13.7 13.7 13.7 13.7
BR27D (TL-4) 10.0 13.0 13.7 13.7 13.7 13.7

At the sections other than the gutter line in the deck overhang, T and Mg may be distributed
over a length which equals the distribution length at the gutter line plus 2*(distance from the
gutter line)*tan(30°) for an interior parapet segment, and the distribution length at the gutter
line plus the distance from the gutter line*tan(30°) for an end parapet segment.

Decks supporting Post-and-Beam railings: the deck overhang shall be designed in

accordance with the AASHTO LRFD A13.4.3.
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Designer shall consider additional loads on the cantilever or blister. Examples include fencing,
soundwall attachments, supports for sign structures, etc.

Integral Wearing Surface: The %" integral wearing surface shall not be included in the
computation of section properties of composite beams/girders or for deck slab design,
however, it shall be used in the computation of dead loads.

SECTION 10: FOUNDATIONS:

Spacing of Piles:
Concrete piles: Not less than 3 x diameter or side dimension of the piles.
Not greater than 10’-0” for piles within a row.

Steel H- piles: As friction piles: Not less than 3.5 x nominal size of the piles.
As bearing piles: Not less than 2°-6”.
Not greater than 10’-0” for piles within a row.

Timber piles: Not less than 2’-6”.
Not greater than 10’-0” for piles within a row.

Edge Distance of Piles: The distance from the side of any pile to the nearest edge of the
footing shall not be less than 9”.

Driving Tolerance of Piles: Driving tolerance(s) for piles shall be considered when
determining shear at the critical section.

*
Driving Tolerances for Steel and Concrete Piles

Pile Location/Condition Tolerance Direction
for Single Pile

For elements supported by a single row About long axis of footing
of piles (plumb, battered or staggered).
Includes but is not limited to bent caps,

full integral abutments and abutments t3

behind MSE walls.

Footings for column piers + 6" About both major axes
Footings for abutments, retaining walls

and piers except as noted above. + 6" About long axis of footing

*
For driving tolerances of timber piles and other information, see VDOT Road and Bridge
Specifications, Section 403 and Table IV-1.
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Projection (Embedment) of Piles in Caps/Footings:

Pile type Minimum projection (embedment)
Cast-in-place or precast concrete piles | 6” into concrete with reinforcement
(including cylinder piles and drilled shafts) projecting to obtain development as
required by the design
Steel H-piles 12” into footings
Steel H-piles: 18” into footing unless other methods of
when subjected to intermittent uplift (under | @nchoring the pile to the footing are
any loading conditions) provided
in areas subject to uplift under seismic load | 18" plus a positive method of anchoring
the pile to the footing
Timber piles 12” into footings

Minimum Footing Depth: Minimum footing depth shall be 3’-0”.

Pile Bents: Cast-in-place piles shall not be used in pile bents or in soils which may induce
shell collapse during driving.

Collision Walls: For details and requirements, see the Manual of the Structure and Bridge
Division, Part 2, Chapter 15.

SECTION 11: ABUTMENTS, PIERS, AND WALLS:

Temperature _and Shrinkage Forces Transferred to Substructure:  Temperature and
shrinkage forces where applicable shall be computed taking into account fixity, bearing type
and pier stiffness.

For non-slip expansion and fixed bearings, the maximum superstructure movement at each
substructure unit for force determination is as follows:

Ao = (0.65 x At) + (shrinkage) = 0.65 x (a X Tr X Lexp) + (Lexp X 0.0003)

where: Ao = maximum horizontal displacement of the superstructure, in.
At = a X Tr X Lexp = the design thermal movement range, in.
a = coefficient of thermal expansion, in./in./°F
Tr = temperature range, °F (See Section 3 modifications)
Lexp = €xpansion length, in.

Uniform Temperature, TU, and Shrinkage, SH, are summed in the equation for Ap above.
The force effects of both can be considered together because load factors for TU (all other
effects) and SH are the same in both the strength and service limit states. Load factors are
not shown in the equation for Ao above, but are applied to the force effects derived from the
maximum horizontal displacement of the superstructure, Ao. Note that the load factors for
force effects for both Uniform Temperature, TU, and Shrinkage, SH, in the strength limit state
depend on whether Iy or leseciive Was used to derive forces.
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Typical pier and abutment software apply load factors to derived forces internally. Designers
shall ensure that the appropriate load factors are used in abutment and pier software
programs for TU and SH. Designers must apply the appropriate load factors for the load
combination limit state to the derived forces in any hand computations.

For slip expansion bearings, the maximum superstructure movement at each substructure
unit for force determination need not be taken larger than the deformation corresponding to
first slip using the extreme values of the friction coefficient between the sliding surfaces.
Designers are cautioned that friction values often vary with compression stress, since slip
velocity is low, coefficient of friction values used to initiate slip shall correspond to DL, even
when the load combination includes both DL and LL.

Substructure: Substructures shall be self-supporting under all service life conditions including
superstructure replacement. Superstructure shall not participate in the stability or strength of
the substructure. Three (3) sided precast rigid frames are exempt from the self-supporting
requirement.

SECTION 13: RAILINGS:

Crash tested parapets/rails shall be used on all projects. See Chapter 25 of Part 2 of the
Manual of the Structure and Bridge Division for additional information.

The minimum height of a pedestrian and/or bicycle railing shall not be less than 54”
measured from the top of the walkway/riding surface. See also Chapter 6 (Geometrics),
Chapter 25 (Parapets, Railing, etc.) and Chapter 30 (Pedestrian Fencing) of Part 2 of the
Manual of the Structure and Bridge Division.

The designer shall consider the use of open rails/parapets for structures over bodies of water
in accordance with the Commonwealth Transportation Board resolution dated July 20, 1995.

For the timber initiative, FHWA crash tested timber rail shall be used.

SECTION 14: JOINTS AND BEARINGS:

Modular Joints: The use of modular joints is not permitted.

Joint Design: All joints shall be sized and designed for the corresponding movement
[deformation] with shrinkage where applicable in the service limit state:

LF7u X (A7) + LFsn X (shrinkage) = 1.2 x (0 X Tr X Lexp) + 1.0 X (Lexp X 0.0003)

where: LFqy = Load Factor from Table 3.4.1-1 for TU deformation = 1.2
LFsy = Load Factor from Table 3.4.1-1 for shrinkage = 1.0
At = a X Tr X Lexp = the design thermal movement range, in.
a = coefficient of thermal expansion, in./in./°F
Tr = temperature range, °F (See Section 3 modifications)
Lexp = €xpansion length, in.
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Steel Reinforced Elastomeric Bearings: Steel reinforced elastomeric pads shall be designed
by Method A, Article 14.7.6. For expansion bearings, the maximum total shear deformation
of the bearing, As, shall be calculated as follows with shrinkage where applicable in the
service limit state:

As = LF1y x (0.65 x A1) + LFsy x (shrinkage) + LFgp X (ED)
=1.2x(0.65 x a X Tr X Lexp) + 1.0 X (Lexp X 0.0003) + 1.0 x (ED)

where: As = maximum total shear deformation of the bearing, in.

LFry = Load Factor from Table 3.4.1-1 for temperature deformation = 1.2

LFsy = Load Factor from Table 3.4.1-1 for shrinkage = 1.0

LFep = Load Factor for expansion due to dead load deflection = 1.0

At = a X Tr X Lexp = the design thermal movement range, in.

a = coefficient of thermal expansion, in./in./°F

Tr = temperature range, °F (See Section 3 modifications)

Lexp = €xpansion length, in.

ED = Expansion due to dead load deflection. ED may be only considered for
expansion bearings at the abutments. ED may be ignored if jacking the
superstructure and resetting the bearings are included in the plans. This is of
particular concern in long span steel structures with high cambers. ED may be
estimated with the equations on Page 7-70 and 7-71 of the Manual of Steel
Construction, Volume II, 9" Edition, 1992.

From Eq. 14.7.6.3.4-1, hy > 2 X As

where: hy = total elastomer thickness, in.

SECTION 15: DESIGN OF SOUND BARRIERS:

AASHTO Guide Specifications for Structural Design of Sound Barriers, 1989 with 1992 and
2002 Interims shall be used in place of Section 15 for design of sound barriers.

AASHTO LRFD Guide Specifications for the Design of Pedestrian Bridges,
2009

Pedestrian and Multi-Use Bridges: A dead load wearing surface of 12 psf shall be added for
pedestrian bridges wider than 12 feet between handrails if it is anticipated that the bridge
could be overlaid in the future.

CC: Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
FHWA: Bridge Section
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The following two types of corrosion resistant reinforcing (CRR) steel deformed bars shall be
used in the structural elements identified in this document for all VDOT projects:

1. Low-carbon, chromium, steel reinforcing bars conforming to ASTM A1035/A1035M
Alloy Type 1035 CS with a minimum chromium content of 9.2%.

2. Solid stainless steel reinforcing bars conforming to AASHTO Designation: MP
18M/MP 18-15. UNS* Designations S24000, S24100, S30400, S31603, S31653,
S31803, S32101 and S32304.

VDOT defines three classes of CRR below allowing VDOT to specify alternative CRR steels
within a specified Class.

Corrosion Resistant Reinforcing Steel, Class I: Steel shall conform to ASTM
A1035/A1035M - Standard Specification for Deformed and Plain, Low-Carbon,
Chromium, Steel Bars for Concrete Reinforcement Alloy Type 1035 CS with a
minimum chromium content of 9.2%; or shall conform to AASHTO Designation: MP
18M/MP 18-15, Standard Specification for Uncoated, Corrosion-Resistant, Deformed
and Plain Chromium Alloyed, Billet-Steel Bars for Concrete Reinforcement and
Dowels, UNS* Designation: S24100.

Corrosion Resistant Reinforcing Steel, Class Il: Steel shall conform to AASHTO
Designation: MP 18M/MP 18-15, Standard Specification for Uncoated, Corrosion-
Resistant, Deformed and Plain Chromium Alloyed, Billet-Steel Bars for Concrete
Reinforcement and Dowels. UNS* Designation: S32101.
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Corrosion Resistant Reinforcing Steel, Class lll: Steel shall conform to AASHTO
Designation: MP 18M/MP 18-15, Standard Specification for Uncoated, Corrosion-
Resistant, Deformed and Plain Chromium Alloyed, Billet-Steel Bars for Concrete
Reinforcement and Dowels. UNS* Designations: S24000, S30400, S31603, S31653,
S31803 and S32304.

* Unified Numbering System for Metals and Alloys

The Class(es) of CRR steel(s) required on a project is/are to be denoted in the plans. CRR
Class Il or Class Il may be substituted for Class I. CRR Class Ill may be substituted for
Class Il. CRR with a lower class designation than specified shall not be used.

REINFORCING STEELS DESIGNATED AS CRR:

CRR steels shall be used as indicated herein on all projects including new construction,
widening, deck replacement, superstructure replacement, repair and rehabilitation projects.

For the following structural elements, the Class of CRR used shall be based on
functional classification:

Concrete deck slabs (including bolster): All reinforcement.

Raised medians and sidewalks: All reinforcement.

Parapets, rails, median barriers and terminal walls: All reinforcement including that
extending into the concrete deck slab, approach slab, retaining wall or moment slab.

Approach slabs and retaining walls: All reinforcing extending into parapet/rail.
Moment slabs: All reinforcement.
Integral backwalls for full integral, semi-integral and VA abutments: All reinforcement.

Concrete diaphragms (end, intermediate and continuity) for prestressed concrete
beams: All reinforcement.

Prestressed concrete slabs (including Inverted-Tee beams, Box beams and Voided
slabs): All reinforcement.

Precast concrete slab beam: All reinforcement.

Reinforced concrete slab spans: All reinforcement.
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. e - CRR Steel CRR Steel CRR Steel
Functional Classification
Class | Class Il Class Il
Freeway X
Rural Principal Arterial X
Rural Minor Arterial X
Rural Collector Road X
Rural Local Road X
Urban Principal Arterial X
Urban Minor Arterial X
Urban Collector Street X
Urban Local Street X
| All Pedestrian Bridges | X

Notes: x = all districts, all counties

For the following structural elements, CRR Steel shall be Class I:
Substructure units in tidal waters: All reinforcement.
Substructure units located within 22 feet from the edge of the traveled way (splash
zone): All neat reinforcement including footing bars extending into neat concrete in the
substructure units (abutments, protection barriers, piers, architecture treatment panels,
etc.)
Portions of retaining walls located within 22 feet from the edge of the traveled way
(splash zone): All reinforcement in MSE wall panels or any other retaining walls
including facing of anchored type walls and architecture treatment panels. See
APPENDIX A - Splash Zones.
Substructure units located outside 22 feet from the edge of the traveled way:

Piers or bents located under joints: All reinforcement in cap section, columns,
walls and bent piles.

Conventional abutments without deck slab extensions or VA Abutments: All
neat reinforcement.

MSE Wall Coping: All reinforcement.
Footings of full integral abutments: All reinforcement.
Box culverts (CIP and precast) with 0 to 2 foot fill: All reinforcement.

Rigid frames with less than 2 foot fill: All reinforcement in and extending into the top
slab.

Prestressed concrete (Bulb-T and AASHTO) beams: Stirrups and other reinforcement
extending into the concrete deck slab, full and semi-integral backwalls and continuity
diaphragms.
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Where the existing element does not contain CRR and where supplemental reinforcing steel
is required, the supplemental reinforcing steel shall be CRR Class | for the following repair
applications:

Concrete superstructure surface repair (excluding concrete deck patching) and
concrete substructure surface repair located within 22 feet from the edge of traveled
way (splash zone) on restorative maintenance work.

Examples of applications where CRR is not required include box culverts (CIP and precast)

with fill greater than 2 feet, precast wingwalls of culverts and approach slabs (except as noted
above).

DESIGN ISSUES:

Design shall be based on yield strength of 60 ksi for all three Classes of CRR. This allows
substitution of other types/Classes of CRR steel should there be availability/supply issues.

Hooks, lap lengths and development lengths are in accordance with the design specifications
using yield strength of 60 ksi. See also the office practice (Manual of the Structure and
Bridge Division, Part 2), Chapter 7.

When expanding or replacing any portion of an existing structure using CRR in accordance

with this [IM, CRR can be spliced with the existing carbon (black) or epoxy coated reinforcing
steel.

DETAILING ISSUES:

Avalilability of bars sizes (#3 through #11) and bar lengths:

CRR CRR
Low Carbon/ Solid Stainless
Chromium
Bar sizes All All
Bar lengths 40 feet — all sizes 40 feet — all sizes
60 feet all except #3* 60 feet — all sizes

* Standard fabrication bar length for #3 is 40 feet. Longer length is available by special order.

CRR STEEL: INSERTS, TIES, SPLICERS, CHAIRS/BAR SUPPORTS AND
SPACERS:

Supplemental Section 406 — Reinforcing Steel to the VDOT Road and Bridge Specifications
includes the following items addressing corrosion resistant reinforcing steels:
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INSERTS:

All inserts, rods, clips, angles and other steel hardware that will remain in the concrete
superstructure or deck shall be galvanized or stainless unless otherwise specified by the
Engineer.

TIES:

Unless otherwise specified by the Engineer, tie wires used with corrosion resistant reinforcing
steel shall be: plastic; solid stainless; epoxy-coated carbon (black) steel wire or plastic-
coated carbon (black) steel wire.

MECHANICAL BUTT SPLICERS (CONNECTORS):

For corrosion resistant reinforcing bars, mechanical butt splicers shall be of the same
material as the bars being spliced.

CHAIRS/BAR SUPPORTS:

Plastic (composite) chairs may be used to support Corrosion Resistant Reinforcement (CRR) in
precast concrete elements; otherwise, CRR in structures shall be supported by steel bar
supports as follows, unless otherwise specified by the Engineer:

1. For Class | CRR, steel bar supports shall be: plastic-protected wire bar supports (per
CRSI Class 1 — Maximum Protection) when stay-in-place forms are not used and the
steel bar support will be exposed; and epoxy-coated bright basic wire bar supports
(per CRSI Class 1A — Maximum Protection) when either stay-in-place forms are used
or the steel bar support will not be exposed.

2. For Class Il and Class Il CRR, steel bar supports shall be: either stainless steel wire
bar supports or plastic-protected wire bar supports (per CRSI Class 1 — Maximum
Protection) when stay-in-place forms are not used and the steel bar support will be
exposed; and epoxy-coated bright basic wire bar supports (per CRSI Class 1A —
Maximum Protection) when either stay-in-place forms are used or the steel bar
support will not be exposed.

Steel bar supports for CRR shall be fabricated from cold-drawn carbon steel wire conforming to
the CRSI corrosion protection class listed above for their specific use, except for plastic-
protected wire bar supports, which shall be epoxy-coated with plastic protection applied by
dipping legs (i.e., capping legs with pre-molded plastic tips is prohibited).

SIDE-FORM SPACERS:

Side-form spacers shall meet the same corrosion protection level as the bar supports.
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SUPPLEMENTAL SPECIFICATIONS

See: Supplemental Section 223 and Supplemental Section 406

SPLASH ZONES

See: Appendix A — Splash Zones

CC: Chief Engineer
Division Administrators
District Administrators
District Construction Engineers
District Maintenance Engineers
Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
Residency Administrators/Engineers
Structure and Bridge Program Managers
FHWA: Bridge Section
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APPENDIX A — SPLASH ZONES:

Example 1: MSE wall or reinforced concrete abutment retaining wall parallel to roadway

Edge of
traveled way

Face of barrier

PLAN
= I
MSE wall Edge of 'Y
:Iracyveled !-——‘{:_ Roadway
|
£22Ft.
Horiz. cl.
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¢ Roadway 2H
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-- Class | CRR
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concrete abutment

VIEW A-A

(MSE Wall without Barrier)
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APPENDIX A — SPLASH ZONES: (Cont'd)

Example 2: U-back MSE wall or reinforced concrete abutment and wing wall

If U-back wall is along
a ramp or traveled way,
all reinforcing shall be CRR.

MSE wall / reinforced
concrete wingwall

MSE wall / reinforced
concrete abutment
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this center line
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State Traffic Engineer
Approved: July 23, 2008

EFFECTIVE DATE: This memorandum is effective upon receipt.

This 1&IM replaces the following memorandums: SB-69-02/TE-310 Modifications of Traffic
Control Device Structures, SB-66.1/MM-322 Inventory of Traffic Control Device Structures, and
MM-323 Procedure for Review and Retention of Traffic Control Device Shop Drawing/Catalog
Cut Submittals

This memo addresses the following types of traffic structures:

Overhead span sign structure
Cantilever sign structure

Bridge parapet mounted sign structure

Traffic signal structure
Offset lighting pole

Butterfly sign structure
High mast lighting structure
Camera pole

Conventional lighting pole

The purpose of this memorandum is to clarify and update previous memoranda between the
Structure and Bridge Division and Traffic Engineering Division and addresses the following areas
related to traffic structures: review/retention of shop plans, modifications to structures,
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maintenance of structures, and safety inspection. Hereinafter, these structures will be
collectively referred to as traffic structures.

Review/Retention of Shop Plans:

The Construction Manager or other manager as appropriate shall forward all but one copy of the
plans, computations, and shop drawings for the traffic structures to the Regional Operations
Maintenance Manager or other section engineer as appropriate for verification of vertical
clearance, sign panel location and size, and other non-structural related requirements. The
Construction Manager or other manager as appropriate shall forward one copy of the plans,
computations, and shop drawings for the traffic structures listed above to the District Structure
and Bridge Engineer for a structural review. The District Structure and Bridge Engineer shall
provide a set of comments and/or marked up drawings to the Regional Operations Maintenance
Manager or other section engineer as appropriate so that joint comments may be developed in
order to avoid conflicting reviews on submittals. The Regional Operations Maintenance Manager
or other section engineer as appropriate shall return the comments to the Construction Manager
or other manager as appropriate for distribution upon completion of the project to the following:

e Contractor

e Regional Operations Maintenance Manager

e Regional Traffic Engineer

e Municipality

e Project Engineer

e State Materials Engineer response letter only

e District Materials Engineer response letter only

e District Structure and Bridge Engineer

e State Structure and Bridge Engineer (Attention: Engineering Services)

Based on business need, this policy may be modified on projects where consultants are retained
by the Department for shop drawing review; however, the District Structure and Bridge Engineer
shall be sent a copy of the final approved submittal(s) to assist in the initial acceptance
inspection.

The Regional Operations Maintenance Manager or other section engineer as appropriate shall
be responsible for maintaining an archive of the As-Built contract plans, shop plans, calculations,
and correspondence.
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Modifications to Traffic Structures:

No modifications shall be performed / executed on traffic structures without approval of the
District Structure and Bridge Engineer. These modifications shall include but not be limited to
the following: movement of signals or signs, increase in number or size of signals, sign
panels, etc.

Prior to performing modifications to existing traffic structures, the Section Engineer
responsible for the design of the modification shall prompt the Regional Operations
Maintenance Manager to request a structural review to be performed by the District Structure
and Bridge Engineer. At the time of the request, they should provide a copy of the As-Built
shop drawings and computations for the traffic structure and plans for the proposed
modifications.

The District Structure and Bridge Engineer may coordinate this review as necessary with the
Central Office Structure and Bridge Division or a consultant.

For madifications to traffic structures during construction, the Construction Manager or other

manager as appropriate shall have the fabricator/designer provide revised computations and
plans reflecting the actual field conditions for review and approval.

Maintenance of Traffic Structures:

The Regional Operations Maintenance Manager or other section engineer as appropriate shall
be responsible for coordinating and funding all maintenance activities associated with traffic
structures, including the development of replacement or relocation plans when warranted. As
required, the District Structure Bridge Office will provide structural engineering support.
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Safety Inspection:
All inspections on traffic structures shall be performed by the District Structure and Bridge Office
or authorized consultant.

Initial Acceptance Inspection:

It is the responsibility of the Construction Manager or other manager as appropriate to notify the
District Structure and Bridge Engineer, in writing, upon completion of construction and prior to
final acceptance of traffic structures and to provide the following information:

1. Memo requesting the inspection of the traffic structures. This memo is included with this
document in appendix A or may be obtained in Microsoft Word ® format on the internet at
the following link:

http://www.extranet.vdot.state.va.us/locdes/electronic%20pubs/Bridge%20Manuals
/IIM/SBIIM.pdf

Click on the link in the table of contents for IIM-S&B-82 and then click on the
attachment tab on the left hand side.

2. Upon receipt of the request, the District Structure and Bridge Engineer shall perform the
following:

a. Set up a separate file folder for each traffic structure and add the traffic structure to
the appropriate database.

b. Establish a unique structure number and stencil the number on the traffic structure
during the initial inspection.

c. Complete the inspection report for each traffic structure per the manual,
Procedures for Inventory and Inspection of Traffic Control Device Structure.

3. The Construction Manager or other manager as appropriate shall coordinate with the
Contractor to provide access to the traffic structures to the District Structure and Bridge
Engineer representative to perform the inspection and to provide traffic control as needed
for the inspection.

4. The District Structure and Bridge Engineer shall notify the Construction Project Manager
and Regional Operations Maintenance Manager or other section engineer as appropriate
of all deficiencies that require corrective action.

5. Following any corrective action needed from the initial inspection, the Construction
Manager or other manager as appropriate shall request in writing from the District
Structure and Bridge Engineer the re-inspection of the traffic structures using the same
form in step one.
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Scheduled Inspection:

The District Structure and Bridge office shall perform scheduled inspection(s) for the traffic
structures in accordance with the procedures set forth in the manual, Procedures for Inventory
and Inspection of Traffic Control Device Structures. The District Structure and Bridge Engineer
will perform the following tasks:

1. Re-inspect traffic structures per the established frequency. Typically, traffic structures are
inspected every 5 years, but may require more frequent inspection. For example, traffic
structures that show signs of section loss, corrosion of anchor bolt, etc. may require a
more frequent inspection frequency.

2. After the inspection, forward an electronic copy of the completed inspection report to the
Regional Operations Maintenance Manager or other engineer as appropriate and the
Residency Administrator.

3. Structural deficiencies, required correction and priority order as noted in the inspection
report will be brought to the attention of the Regional Operations Maintenance Manager or
other section engineer as appropriate.

Non-scheduled Inspection:

The Regional Operations Maintenance Manager or other section engineer as appropriate shall
request a re-inspection by the District Structure and Bridge Engineer of these traffic structures
following any planned upgrade, improvement and/or modification.

Upon request, the District Structure and Bridge office shall perform the inspection for the traffic
structures in accordance with the procedures set forth in the manual, Procedures for Inventory
and Inspection of Traffic Control Device Structures. The District Structure and Bridge Engineer
will perform the following tasks:

1. Re-inspect traffic structures.

2. After the inspection, forward an electronic copy of the completed inspection report to the
Regional Operations Maintenance Manager or the Regional Traffic Operations Manager
(as appropriate) and the Residency Administrator.

3. Structural deficiencies requiring correction as noted in the inspection report will be brought
to the attention of the Regional Operations Maintenance Manager or other section
engineer as appropriate.
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Removal from Service:

The Regional Operations Maintenance Manager or other section engineer as appropriate shall
inform the District Structure and Bridge Engineer when these traffic structures are removed from
service so that they may be removed from the database.

CC:

Chief Engineer

Chief of Systems Operations

Traffic Engineering Division Director
Asset Management Division Director

District Construction Engineers

District PE Managers

District Maintenance Engineers

District Structure and Bridge Engineers
Regional Operations Maintenance Manager
Regional Operations Directors

Residency Administrators

Regional Traffic Operations Manager
Regional Traffic Engineer

Enclosures



Appendix A Instructional & Informational Memorandum

REQUEST FOR INSPECTION
OF
TRAFFIC CONTROL STRUCTURES

INTEROFFICE MEMORANDUM
Date:
Project Number:
Universal Project Code (UPC):

TO:

FROM:

The following traffic control structures require an inspection prior to acceptance by VDOT/City/County:

Str:JDct*ure Location Type of Structure

Structure
Number

* As referenced on the traffic/sign plans.
(Attach additional sheets if necessary)

Enclosed you will find:

1) A set of traffic/sign plans (plan sheets and layout sheets).

2) PE stamped and approved shop plans (structure fabrication plans).

3) PE stamped and approved foundation plans (if applicable).

4) Computer output/manual design calculations -- superstructure and foundation.

5) Miscellaneous correspondence indicating fabricator, contractor and PE stamped review.

IIM-S&B-82
TED-357

7of7



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:

, , [IM-S&B-83
Bridge Touchdown Points

SPECIFIC SUBJECT: DATE:

Procedure for Establishing HPB Funding Eligibility June 17, 2009

SUPERSEDES:

None

DIVISION ADMINISTRATOR APPROVAL:

/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: June 17, 2009

Changes are shaded.
EFFECTIVE DATE:

This memorandum is effective upon receipt.

POLICY:

This memorandum establishes criteria for determining project eligibility and project limits
(touchdown points) utilizing Highway Bridge Program (HBP) Funding.

CRITERIA FOR DETERMINING ELIGIBILITY OF BRIDGE WORK FOR HBP FUNDING:

The following four criteria must be met for a structure to qualify for (HBP) funding previously
known as Highway Bridge Rehabilitation and Replacement Program (HBRRP):

1. BRIDGE MUST HAVE AN OPENING MEASURED ALONG THE CENTER OF THE
ROADWAY OF MORE THAN TWENTY (20) FEET between undercopings of
abutments or springlines of arches, or extreme ends of the openings for multiple boxes
or pipes.
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2. BRIDGE MUST NOT HAVE BEEN REPLACED OR REHABILITATED DURING THE
PAST TEN YEARS (the “10-year rule”).

3. BRIDGE MUST BE STRUCTURALLY DEFICIENT OR FEUNCTIONALLY
OBSOLETE.

4. BRIDGE MUST HAVE A SUFFEICIENCY RATING (SR) OF:

<80 FOR REHABILITATION / RECONSTRUCTION
<50 FOR REPLACEMENT

A classification of STRUCTURALLY DEFICIENT (Bridge Inventory Records) will be
determined as follows:

GENERAL CONDITION RATING OF “4” OR LESS for one of the following:

Decks (Item 58)
Superstructures (Item 59)
Substructures (Item 60)
Culverts (Item 62)

(Item 62 is applicable only if tem 43 is coded 19)
- or -

APPRAISAL RATING OF “2” OR LESS for one of the following:

. Structural Condition (Item 67)
. Waterway Adequacy (Item 71)

(Item 71 applies only if the last digit of Item 42 is coded O, 5, 6, 7, 8, or 9)
A classification of FUNCTIONALLY OBSOLETE (Bridge Inventory Records) will be
determined as follows:

APPRAISAL RATING OF “3" or less for one of the following:

. Deck Geometry (Item 68)

. Under-clearances (Item 69)

(Item 69 applies only if the last digit of item 42 is coded 0, 1 2, 4, 6, 7 or 8)
. Approach Roadway Alignment (Item 72)

-Or-
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APPRAISAL RATING OF “3” for one of the following:

. Structural Condition (Item 67)
. Waterway Adequacy (Item 71)

(Item 71 applies only if the last digit of item 42 is coded O, 5, 6, 7, 8 or 9)

QUALIFYING APPROACH WORK ITEMS AND SAFETY APPURTANCES:

CoNoO~WNE

Transitions to existing roadway to accommodate minimum design criteria.
Temporary detours (when used).

Temporary drainage.

Approach slabs (when used).

Guardrail and attachments.

Earthwork for bridge fill.

Right of way costs (except utilities).

Preliminary Engineering costs.

Construction costs.

NON-QUALIFYING ITEMS (when constructed beyond the approved touchdown points):

ok wNE

Interchanges and ramps.

Long approach fills.

Connecting roadways.

Causeways.

Construction of extensive earth structures.
Utility work.

PROCEDURE FOR ESTABLISHING TOUCHDOWN POINTS FOR ELIGIBLE BRIDGES:

Requirements specified in 23 CFR Sec. 650.405 under “Eligible Projects”, available at:
http://a257.9.akamaitech.net/7/257/2422/12feb20041500/edocket.access.gpo.gov/cfr_2004/a

prqtr/pdf/23cfr650.405.pdf shall be considered in establishing reasonable touchdown points

for approach work to be funded with HBP funds.

Every deficient bridge scheduled for rehabilitation or replacement shall be evaluated
individually to establish reasonable touchdown points for approach work.

The Project Manager shall submit a completed Form SB 107 (Federal Bridge Replacement
Program Determination of Touchdown Points) for approval to the Assistant State Structure and
Bridge Engineer for Inspection and Maintenance. See Appendix B for a completed sample

form.
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The reasonable touchdown points for all eligible bridges shall be determined by the Project
Manager based on the following two criteria:

1. The cost of the approach work funded with HBP funds does not exceed 25% of the
bridge rehabilitation or replacement cost on the Federal-aid System and 50% on
the Off-System.

2. The length of the eligible approach work on each side of the bridge is less than 600
feet. For ease in establishing project limits, the Project Manager may adjust the
approach work limits to just one side of the bridge not to exceed 1200 feet for ease
in determining quantities and cost.

If the Project Manager feels that the reasonable touchdown points should exceed both of the
criteria above, then the project shall be submitted to FHWA with supporting documentation
for review and approval.

EXAMPLES:

See examples in Appendix A for eligible work.

Cc:  Chief Engineer
Chief Financial Officer
Location and Design Division Administrator
Local Assistance Division Administrator
Programming Division Administrator
Assistant State Structure and Bridge Engineers
District Preliminary Engineering Managers
District Structure and Bridge Engineers
Structure and Bridge Program Managers
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APPENDIX A

EXAMPLE 1 : SUBSTANDARD BRIDGE ON EXISTING LOCATION (Bridge Project Only):

When replacing or rehabilitating a substandard bridge to minimum standards or greater, on
existing grade and location, all approach work items required to transition back into the
existing roadway and safety appurtenances pertaining to the bridge are eligible. The cost of
any temporary detour required for maintenance of traffic while the structure is being built is
eligible.

EXISTING LOCATION - BRIDGE ONLY
SUBSTANDARD STRUCTURE ON EXISTING LOCATION AND
GRADE

BR PROJECT LIMITS

BEGIN TEMPORARY DETOUR YAR TRANSITION / /| AR TRANSITION
/ K4 AS REOUIRED

END TEMPORARY DETOUR

)

i
/ l / TEMP DETOUR

PROP BRIDGE

TEMPORARY STRUCTURE
IPIPE, BRIDGE, ETC.)
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APPENDIX A

EXAMPLE 2: STANDARDS COMPLIANT BRIDGE ON EXISTING LOCATION

When replacing a bridge that conforms to standard widths on existing grade and
location, all approach work items and safety appurtenances pertaining to the bridge
are eligible. The cost of any temporary detour required for maintenance of traffic while

the structure is being built is eligible.

EXISTING LOCATION- BRIDGE ONLY
STRUCTURE CONFORMS TO STANDARD WIDTHS — ON

EXISTING LOCATION AND GRADE

BEGIN TEMPORARY DETOUR BR PROJECT LIMITS

i
[
/7

1 / ./
PROP BRI

I
by
|

- TEMPORARY STRUCTURE

) ) PIPE. BRIOGE. m.x/
7Ll_.l‘/7
! I

/

END TEMPORARY DETOUR
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APPENDIX A

EXAMPLE 3: SUBSTANDARD BRIDGE AND ROADWAY ON EXISTING LOCATION
(Project to upgrade roadway and rehabilitate or replace a deficient bridge):

When replacing or rehabilitating a substandard bridge to minimum standards or greater, on
existing grade and location, bridge work items will be limited to 50 feet of approach work at
beginning and end of bridge.

All approach work items within 100 feet are eligible for consideration. (This allows the
coverage of the cost of approach slabs, select material behind the abutments, guardrail
attachments and other approach work items.) If a detour is required, associated roadway
costs required for maintenance of traffic while the structure is being built are eligible.

EXISTING LOCATION —
BRIDGE AND ROADWAY UPGRADE
SUBSTANDARD STRUCTURE - EXISTING LOCATION & GRADE

BR PROJECT LIMITS

BEGIN TEMPORARY DETOUR 50° MAXIMUM /o /| 59 MaxIMuM END TEMPORARY DETOUR

R —~— - /_/ /"_/ _
--------------- vz |

PROP BRIDGE

/ l / TEMP DETOUR

,/ / TEMPORARY STRUCTURE
/ / (PIPE, BRIDGE. ETC.)



Instructional & Informational Memorandum
1IM-S&B-83
Sheet 8 of 9

APPENDIX A

EXAMPLE 4: SUBSTANDARD BRIDGE ON NEW LOCATION

When replacing a bridge that needs to be raised or relocated due to substandard vertical and
horizontal alignment, substandard clearances, hydraulic design issues, constructability
issues, etc., the minimum amount of approach roadway work necessary to tie the relocated
alignment back into the existing roadway is eligible. The alignment will conform to current
AASHTO standards based on the functional classification and projected traffic volumes for
that particular roadway.

When a section of roadway that has poor geometry is being upgraded, and this roadway
section includes the replacement of a bridge that does not have a geometric problem,
engineering judgment shall be used in determining the amount of approach work to be
funded with HBRRP funds.

BRIDGE ON NEW LOCATION
REPLACEMENT OF QUALIFYING STRUCTURE ON RELOCATED
ALIGNMENT

OVERALL PROJECT LIMITS

/ /

/ /
/ /
L L

PROPOSED I PROP  BRIDG! | APPROACHES

| ~N -~
AN
\\ .I .I //
N >(./’, ( ( \‘\\/ Y
\ P /

BR PROJECT LIMITS

AN i /o
NN Ny s
N ot -/
N / / EXISTING ROAD Pl
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SAMPLE FORM
DETERMINATION OF TOUCHDOWN POINTS
DISTRICT: Bristol |
PROJECT NO.: 0058-084-120,B601
ROUTE NO.: 58 UPC: 77344
COUNTY/CITY: Scott County PROJ. MNGR.: John Smith
PROJECT LIMITS DATE
FROM STA.: 10+00 | [SUBMITTED: June 1, 2009
TO STA.: 28+00
EXISTING STRUCTURE PROJECT ESTIMATED COST
CROSSING OVER: | Deer Crossing Creek | |PE: $ 500,000
VA STRUC. NO.: 1012 ROW/UTIL: $ 250,000
FED. STRUC ID.: 189675 CONSTR: $ 4,000,000
STRUC. LENGTH (ft): | 120 TOTAL: $ 4,750,000
SUFF. RATING : 30
PROPOSED STRUCTURE BRIDGE EST. COST
BEGIN STA.: 15+00 PE: $ 150,000
END STA.: 18+50 ROW: $ 50,000
BRIDGE LENGTH (ft): | 150 CONSTR.: $ 2,000,000
APPROACHES (ft): | 200 APPROACHES: |$ 100,000
TOTAL LENGTH (ft): |350 TOTAL: $ 2,300,000
APPROVED STRUCTURE REPLACEMENT PROJECT LIMITS
BEGIN STA.: 15+00
END STA.: 18+50 APPROVED BY: |Anwar S. Ahmad, P.E.
BRIDGE LENGTH (ft): | 150 For State S&B Engineer
APPROACHES (ft): | 200
TOTAL LENGTH (ft): |350 DATE: June 05, 2009

Comments: The proposed bridge replacement and approach roadway limits are approved.
This request doesn't require FHWA approval.

FHWA REVIEW AND APPROVAL?*
APPROVED BY: DATE:
Comments:

* Submit this form to FHWA for review and approval when BOTH the cost of the approach roadway work exceeds 25% the cost of the bridge|
located on Federal Aid route or 50% of the bridge located on non-Federal Aid route AND the total length of approaches exceed 1200 feet.

CC: Programming Division Administrator
Local Assistance Division Administrator
FHWA (Attn: VA Division Bridge Engineer)
District Preliminary Engineer
State Structure & Bridge Engineer

SB-107



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:

Recording and Tracking Bridge [IM-S&B-85.2
Maintenance Work
[IM-CD-2013-18.01

SPECIFIC SUBJECT: Date:
August 9, 2013
SUPERSEDES:
[IM-S&B-85.1
DIVISION ADMINISTRATOR APPROVAL.:
/original signed/ /original signed/
Mark E. Cacamis, P.E. Kendal R. Walus, P.E.
State Construction Engineer State Structure and Bridge Engineer
Approved: August 9, 2013 Approved: August 9, 2013

Changes are shaded.

INTRODUCTION:

This joint I&IM by the Structure and Bridge Division and the Construction Division establishes
guidelines for capturing bridge maintenance work accomplishment activities.

EFFECTIVE DATE: This memorandum is effective upon receipt.

SCOPE:

All bridge maintenance and construction personnel shall adhere to the requirements herein.

In order to properly manage the bridges and structures owned and maintained by VDOT it is
essential to properly capture all work accomplishment activities performed on the bridge and
large culvert assets. This includes work performed by both State Forces and by Contract. In
order to do this in the most efficient manner, the Work Accomplishment Module in AMS and
SiteManager Plug-In tool shall be used for capturing and reporting all maintenance work
performed on VDOT owned or maintained bridges and culverts.
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All work performed on bridges and culverts by State Forces shall be reported in the
Maintenance Division’s Work Accomplishment Module in AMS. The module will support the
adequate management of VDOT’s structures by capturing all work activities as well as
resource usage in terms of labor, equipment and materials.

The five-digit bridge maintenance activity codes (Cardinal Tasks) and associated quantities
shall be used when coding work in the Work Accomplishments Module. A list of bridge
maintenance activity codes can be found in the Appendix at the end of this document.

The Work Accomplishment Module in AMS is located at the following link:

http://amsworkaccp/Pages/Search/Search.aspx

A large portion of work performed on bridges is accomplished by contract. In order to capture
this work it is necessary to capture the extent and costs associated with contracted work
managed by the Construction Division. The SiteManager Plug-In tool will capture the
contract bridge work data we need to help manage our structures. Since the SiteManager
Plug-in is in use by the Construction Division for all contracted work it only requires adding
the five-digit bridge maintenance activity codes (Cardinal Tasks) for use in capturing bridge
work performed. Instructions for how to use the Site Manager Plug in can be found in the
following link:

http://insidevdot/sites/Structure andBridgeDivisionTeamSite/Bridge Management/Shared%?2
0Documents/Bridge%20Maintenance%20Work%20Reporting/21-Appendix%20F -
Maintenance%20Charges%20Plug-in.pdf

The District Structure and Bridge Section will provide the Construction Inspectors with
information on the bridge maintenance activity codes and the Federal Bridge ldentification
numbers that are to be used on the contracts in addition to the normal information supplied
for the contract at the time of the preconstruction meeting. The Construction Inspectors will
then be responsible for reporting expenses against the Structure Identification Numbers for
the work performed using the SiteManager Plug-In tool.

CC: Chief Engineer
Deputy Chief Engineer
Division Administrators
District Administrators
District Construction Engineers
District Maintenance Engineers
Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
Residency Administrators
Structure and Bridge Program Managers
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Bridge Maintenance Activity Codes (Cardinal Tasks)

Bridge Deck Bridge Superstructure Bridge Substructure Culvert (> 36SF) Bridge Misc. Inspection & Engineering
Code Name Code Name Code Name Code Name Code Name Code Name
Ordinary Ordinary Ordinary Ordinary Ordinary Safety Insp -
70700 | Maintenance 70720 | Maintenance 70740 | Maintenance 70750 | Maintenance 70760 | Maintenance 75780 | Interstate
Deck Safety Insp -
71701 | Patching 721 4 751 761 75781 | Primary
Safety Insp -
71702 | Seal Cracks 722 742 752 762 75782 | Secondary
Movable -
71703 | Thin Overlay 72211 | Mech Repairs 743 753 763 783
Movable -
Corrective
Maintenance
Joint (Includes Elec
71704 | Rehabilitation 72500 | Repairs) 744 754 764 784
Conc. Superstr Substr Surface Surface
72705 | Rigid Overlay 72725 | Repair 72745 | Repair 72755 | Repair 72765 | Approach Slab 785
Steel Superstr Repair Repair
72706 | Rail Repair 72726 | Repair 72746 | Undermining 72756 | Undermining 766 786
Timber
72707 | Rehabilitation 72727 | Bearing Repair 747 757 767 787
Asphalt Major
72708 | Overlay 72728 | Paint 748 74758 | Rehabilitation 768 788
Major Culvert
709 72729 | Spot Painting 74749 | Rehabilitation 74759 | Replacement 769 789
Bridge Rating -
710 730 770 75790 [ Interstate
Bridge Rating -
711 731 771 75791 | Primary
Bridge Rating -
712 732 772 75792 | Secondary
713 733 773 793
714 734 774 794
715 735 775 795
716 736 74771 | Mobilization 796
Maintenance of
717 737 74772 | Traffic 797
Misc. Roadway Bridge
718 738 74773 | ltems 75798 | Management
Deck Superstr Bridge Preliminary
74719 | Replacement 74739 | Replacement 74779 | Replacement 75799 | Engineering
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Legend
Activity Code Cost Centers for Stationary
Color Code Bridge Program Series Bridges
Ordinary Maintenance 70XXX Series 11173550 Interstate
Inspection & Engineering 75XXX Series 11153550 Primary
PM 71XXX Series 11163550 Secondary
Restorative / Paint 72XXX Series
Rehabilitation/Replacem
ent 74XXX Series
Cod
e
Digi
t Meaning Legend
1 State / Federal 7 - State; 6* - Federal
0 - Ordinary Maintenance, 1 - PM; 2-Restorative / Paint; 4 - Rehabilitation / Replacement; 5 - Inspection &
2 Program Engineering
3 Asset 7 - Bridge
4 Asset Group 0, 1 - Deck; 2, 3 - Superstructure; 4 - Substructure; 5 - Culvert; 6, 7 - Bridge; 8,9 - Inspection & Engineering
5 Action Activity Name

* 6XXXX activities can only be used if the work to be performed qualifies for federal reimbursement.

When washing a bridge you will use one of the Ordinary Maintenance (routine preventive maintenance) activities associated with bridges.
Depending on what portion of the bridge is being washed, one of the following activities is to be

used:

When only the deck is washed use 70700 (Ordinary Maintenance — Deck)

When only the superstructure is washed use 70720 (Ordinary Maintenance —

Superstructure)

When only the substructure is washed use 70740 (Ordinary Maintenance — Substructure)

When more than one portion of the bridge is washed use 70760 (Ordinary Maintenance —

Bridge)

Cost Centers for Movable

Bridges

11173680
11153680

11163680

Example of Activity Code Generation

State

Restorative
Bridge

Superstructure

AAL*

Activity Name

Intersta
te

Primary
Second
ary
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Bridge Maintenance Activity Codes (Cardinal Tasks)
Activity Number
Unit of
Federal* | State Activity Name Activity Description Measure
60700 | 70700 | Ordinary Minor maintenance work that preserves/extends the life of SY
Maintenance - Deck | the deck or corrects minor defects. Examples: bridge deck
cleaning, temporary deck patching.
60720 | 70720 | Ordinary Minor maintenance work that preserves/extends the life of EA
Maintenance - the superstructure or corrects minor defects. Examples:
Superstructure superstructure cleaning, cleaning /lubricating bearings.
60740 | 70740 | Ordinary Minor maintenance work that preserves/extends the life of EA
Maintenance - the substructure or corrects minor defects. Examples:
Substructure substructure cleaning, erosion stabilization,
debris/vegetation removal.
60750 | 70750 | Ordinary Minor maintenance work that preserves/extends the life of EA
Maintenance - the culvert or corrects minor defects. Examples: culvert
Culvert cleaning, erosion stabilization, debris/vegetation removal.
60760 | 70760 | Ordinary Minor maintenance work that preserves/extends the life of EA
Maintenance - other elements of a structure or corrects minor defects.
Miscellaneous Examples: stream bank stabilization, debris/vegetation
removal.
61701 | 71701 | Deck Patching Permanent patching to bridge decks. SY
61702 | 71702 | Seal Cracks - Deck | Sealing of cracks in bituminous or concrete deck surfaces. LF
61703 | 71703 | Thin Overlay Application of thin-bonded overlay to bridge decks. SY
61704 | 71704 | Joint Rehabilitation | Maintenance of bridge deck joints. Examples: LF
removal/replacement of joint material, repair/patching of
joint walls.
62705 | 72705 | Rigid Overlay Application of latex/silica fume overlay to bridge decks. SY
62706 | 72706 | Rail repair Repairing or maintaining the railing system on a bridge. LF
This includes rails, parapets, curbs, safety walks and all
associated supports and connections.
62707 | 72707 | Timber Maintenance actions exclusive to timber bridge decks. EA
Rehabilitation - Examples: application of wood preservatives,
Deck repairing/replacing a portion of the timber deck boards,
tightening/replacing deck fasteners.
62708 | 72708 | Asphalt Overlay Application of asphalt overlay to bridge decks. SY
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Bridge Maintenance Activity Codes (Cardinal Tasks)

Activity Number

Unit of
Federal* | State Activity Name Activity Description Measure
62725 | 72725 | Concrete Repairs to the exposed surfaces of bridge superstructures. SY
Superstructure
Repair
62726 | 72726 | Steel superstructure | Repairs to steel bridge superstructures and all related EA
Repair supporting activities, such as blocking and jacking of the
superstructure.
62727 | 72727 | Bearing Repair Repair, realignment or replacement of bridge bearing EA
devices.
62728 | 72728 | Paint - Painting or coating structural steel on a bridge. EA
Superstructure
62729 | 72729 | Paint - Spot painting SF
Superstructure
62745 | 72745 | Substructure Repairs to the exposed surfaces of bridge substructures. SY
Surface Repair
62746 | 72746 | Substructure - Filling scour holes, installing rip-rap or other scour Ton
Repair Undermining | countermeasures to prevent or stabilize scour at bridge
substructure.
62755 | 72755 | Culvert - Surface Repairs to culvert and all related supporting activities. SY
Repair Examples: patching spalls/delaminations, sealing cracks,
repairing damaged headwalls/endwalls.
62756 | 72756 | Culvert - Repair Filling scour holes, installing rip-rap or other scour Ton
Undermining countermeasures to prevent or stabilize scour at culvert.
62765 | 72765 | Approach Slab Maintenance of bridge approach slabs. Examples: EA
Repair repairing settlement, repairing cracks, patching,
installing/repairing pressure relief joints, replacing overlay.
64719 | 74719 | Deck Replacement | Replacement of bridge deck. EA
64739 | 74739 | Superstructure Replacement of bridge superstructure. EA
Replacement
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Bridge Maintenance Activity Codes (Cardinal Tasks)
Activity Number
Unit of
Federal* | State Activity Name Activity Description Measure
62211 | 72211 | Movable bridge . . . EA
Mechanical Repair on Moveable Parts , Repair on engines, gears, or
Repairs machined parts
62500 | 72500 | Movable bridge EA
Corrective
Maintenance Corrective Maintenance - Includes electrical Repairs
64749 | 74749 | Substructure Replacement/major rehabilitation of bridge substructure. EA
Major
Rehabilitation
64758 | 74758 | Culvert Major Rehabilitation/restoration of culvert. Examples: extending LF
Rehabilitation existing pipe or box culvert, sleeve installation, flowline
restoration.
64759 | 74759 | Culvert Replacement of culvert. EA
Replacement
64779 | 74779 | Bridge Replacement of total bridge structure. EA
Replacement
64771 | 74771 | Mobilization Mobilization & Demobilization of Crew to the project or EA
bridge
64772 | 74772 | Maintenance of MOT for the entire project EA
Traffic
64773 | 74773 | Misc. Roadway Pavement planning, asphalt base mix, asphalt surface mix, EA
ltems guardrail, etc.
65780 | 75780 | Safety Inspection | Inspection of Interstate System Structures (NBI - 65780, EA
- Interstate Non-NBI - 75780)
65781 | 75781 | Safety Inspection | Inspection of Primary System Structures (NBI - 65781, Non- EA
- Primary NBI - 75781)
65782 | 75782 | Safety Inspection | Inspection of Secondary System Structures (NBI - 65782, EA
- Secondary Non-NBI - 75782)
65790 | 75790 | Bridge Rating - Performance of Load Rating analysis on Interstate System EA
Interstate Structures. Performed by District Structure & Bridge
personnel.
65791 | 75791 | Bridge Rating - Performance of Load Rating analysis on Primary System EA
Primary Structures. Performed by District Structure & Bridge
personnel.
65792 | 75792 | Bridge Rating - Performance of Load Rating analysis on Secondary System EA
Secondary Structures. Performed by District Structure & Bridge
personnel.
65798 | 75798 | Bridge Management tasks performed by District Structure & Bridge EA
Management personnel. Examples: developing bridge maintenance work
schedules, planning and budgeting future work needs,
overseeing work associated with structures.
65799 | 75799 | Preliminary Development of plans, specifications and/or contract EA
Engineering documents for structures identified as needing rehabilitation
or replacement.

* 6XXXX activities can only be used if the work to be performed qualifies for federal reimbursement.
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GENERAL SUBJECT: NUMBER:
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SUPERSEDES:
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Changes are shaded.

EFFECTIVE DATE:

This memorandum is effective upon receipt.

PURPOSE

To establish guidelines for load rating and posting of structures (bridges and culverts).
SCOPE

Individuals or entities performing load rating services for the Virginia Department of
Transportation (VDOT) shall adhere to the requirements herein. Entities must meet Federal
and State statutory and regulatory requirements. VDOT preferences and guidance are
strongly encouraged to provide consistent treatment to motorists statewide.

ANALYSIS METHOD, SOFTWARE REQUIREMENTS AND LOAD RATING PROCESS

The load rating of all structures shall be performed in accordance with these guidelines and
the latest American Association of State Highway and Transportation Officials (AASHTO),
“Manual for Bridge Evaluation” (MBE). All load rating analyses shall use the Load and
Resistance Factor Rating (LRFR) method, except for those structures noted under either the
“SPECIAL CRITERIA” or “SAFE POSTING LOAD” sections below.
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Typically, only superstructure elements, including integral pier caps, will need to be load rated
except as follows:

e Decks shall be evaluated where the condition or geometry (supported by two
girders/beams or single cell box, excessive span between girders/beams, etc.) of the
deck is suspected to govern the load rating.

e Substructure elements shall be evaluated where the condition or geometry of the
substructure element(s) are suspected to govern the load rating. Scenarios of where
substructure element conditions may prompt a load rating include extensive section
loss, scour/undermining, settlement, collision damage and as needed for reviewing
over weight load permit requests. Timber substructures (i.e. Bent Caps) can often
control the load rating for a structure.

e Should any primary load carrying member or detail be suspected of not performing up
to its design capacity, that member or detail shall be considered in the overall
structural analysis.

e Unless otherwise directed by the Assistant District Bridge Engineer for Safety
Inspection, the Load Rating Program Manager, or their designee(s), cross frames in
curved girders and in highly skewed bridges need not be rated.

Except for exceptional circumstances, with prior approval of the Load Rating Program
Manager, steel structures may not be rated using plastic analysis.

AASHTOWare Br|R® (Formerly Virtis®) software shall be used for load rating bridges, except
as follows: Steel curved girders shall be rated using DESCUS® software. Ratings of all other
structures that are beyond the capabilities of BrIR® and DESCUS including segmental or/and
spliced Bulb Tee sections shall be completed using LARSA 4D. Other software platforms
may be used in exceptional circumstances with prior approval of the Load Rating Program
Manager. All structures analyzed in LARSA 4D or other exceptional use software shall be
rated for the additional special permit vehicles available by emailing
haulingpermits@vdot.virginia.gov.

Information regarding the VDOT approved version of AASHTOWARE Br|R®, DESCUS® and
LARSA 4D may be found on the VDOT Structure and Bridge web site under “Useful
Information.”

When using Br|R®, each bridge shall be entered as a system of girders, not as single
structural elements (line girder analysis). In addition, a bridge alternative(s) must be defined
and appropriately marked to allow for the load rating to be run from the Bridge Explorer
window. After each significant change in condition, collision incident and/or construction
event (including As-Built conditions, maintenance/rehabilitation activities, etc.) a new bridge
alternative shall be developed and the structure re-rated.

Culverts shall be evaluated using current guidance and load rating principles included in
Appendix A of this document.
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WHEN LOAD RATINGS ARE REQUIRED

An updated or new load rating will be required in accordance with the table below.

Reason for Rating Timeframe to Complete Commentary
New structures As-designed load rating(s) shall be submitted | Where
with final plan submissions applicable, the
Widenings load rating shall
For Design-Build or similar processes, as- | accurately
Superstructure designed load rating(s) shall be submitted as | model all stages
replacements part of the process to obtain plan approval | of construction

Repairs/Rehabilitation®

before superstructure construction begins

The As-Built load rating shall be submitted
within 90 days after opening the structure or
portion of the structure to traffic " @

Changes in loading Within 90 days after becoming aware of the
(overlay, etc.) and change ) @
changes in condition
due to deterioration®
(section loss, etc.),
repairs, rehabilitation,
and collision damage.

3)

(€

@

(©)

()

®)

If the changes in loadings or conditions (including shop drawings review or As-built) are significant, the
changes shall be evaluated immediately by the District Bridge Engineer or their designee. As a precautionary
measure, engineering judgment may be used to lower the load rating capacity of the structure for the safety
of the traveling public until the load rating is performed. This determination shall be recorded in the load
rating documentation.

For complex and unusual structures, the deadline may be extended as approved by the Assistant State
Structure and Bridge Engineer for Safety and Inspection as necessary to initiate a load rating contract. Until a
contract can be initiated, the District Bridge Engineer or their designee as a precautionary measure may
exercise engineering judgment to assign the load rating capacity of the structure.

All load rating values that are entered into the bridge inventory, from engineering calculation, or if lowered by
engineering judgment, shall be sealed and placed in the bridge file.

Any temporary measure left in place under live traffic during a repair, such as jacking and blocking, shall be
evaluated to determine if it controls the rating for the affected portion of the structure while in place. All
conditions that lower the controlling rating shall be reported to the permitting section 30 days prior to being in
place along with the expected duration and dates of the temporary condition. Item 103 in the inventory shall
be coded appropriately for temporary conditions.

An updated load rating shall be considered for all structures when the Superstructure or Culvert General
Condition Rating (GCR) drops to 4.

As a part of each structure’s regular safety inspection, the District Bridge Engineer or their
designee will determine if the load rating on file reflects the current capacity of the structure
and will be responsible for updating the load rating as necessary. If a new load rating is not
warranted, this determination shall be recorded in the “Structural Analysis” section of the
safety inspection report.



Instructional & Informational Memorandum
1IM-S&B-86.1
Sheet 4 of 33

DOCUMENTS REQUIRED FOR LOAD RATINGS

The District Bridge Engineer or their designee is responsible for ensuring that all supporting
documentation is available to rate the structure in its current condition. At a minimum, the
following information is required:

Plans or drawings/sketches of a structure (including original and rehabilitation plans)
Latest safety inspection report

The average daily traffic (ADT) and percent truck traffic

Prior load rating files (as applicable)

If there is insufficient documentation to load rate a structure (i.e. missing or incomplete data
regarding field conditions, size of structure elements or the geometry of the structure), a site
visit may be warranted to complete the load rating. See the “SPECIAL CRITERIA” section
below for additional guidance.

SPECIAL CRITERIA
|. BRIDGES WITH UNKNOWN DETAILS

For bridges where necessary details for load rating are not available from plans or
field measurements (e.g. concrete bridges with unknown reinforcement);
knowledge of the live load used in the original design, the current condition and/or
live load history of the structure may be used to provide a basis for assigning a
safe load capacity. The assumptions made to determine the safe load capacity
shall be documented on the VDOT Load Rating Summary Form (SB502).

Additionally, load tests may be performed to establish a safe load capacity of such
bridges.

In general, concrete bridges with unknown reinforcement details need not be
posted for restricted loading if they have been carrying normal traffic and show no
signs of distress. For simple span structures, see Appendix B for determining rating
capacities. For other requirements on restrictions, see sheet 13 for the
“INSTRUCTIONS FOR STRUCTURE RESTRICTION AND POSTING” section
below.

[I. FATIGUE ANALYSIS
Fatigue analysis and fatigue evaluation are not required when performing load
rating analysis.

[ll. TRUSS AND STRINGER/FLOORBEAM BRIDGE SYSTEMS
Bridges whose superstructure elements include trusses and/or stringer/floorbeam

systems may be rated using Load Factor Rating (LFR) until Br|R® has the
capability to rate these elements in LRFR.
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IV. SEGMENTAL AND/OR SPLICED BULB TEE STRUCTURES

This 1IM is not intended to replace AASHTO MBE, AASHTO LRFD, VDOT
Specifications, Post Tensioning Institute (PTI), American Segmental Bridge
Institute (ASBI) or other VDOT requirements. It is to clarify issues related to post-
tensioning, supplement existing requirements, and provide guidance for rating a
structure that will carry traffic for 75 or more years.

Analysis requirements:

New Structures: Principle stresses shall be evaluated for all post-tensioned
structure webs, joints, or D-regions using LRFR/LRFD

Design Load Rating Requirements:
The design shall incorporate all 1IM-S&B-80 modifications.
Losses:

Losses due to elastic shortening shall be calculated in accordance
with AASHTO LRFD 7™ Edition (2014) Article 5.9.5.2.3

Time-dependent losses shall be computed in accordance with
AASHTO LRFD 7™ Edition (2014) article 5.9.5.4 for time-
dependent losses, even when another method is allowed by
AASHTO.

At Pre Award Construction (PAC), or when the plans are
submitted to be approved for construction, the Engineer of Record
(EOR) shall submit a sealed rating which meets the following two
additional requirements to those established elsewhere in this 1IM:

Ideal condition:

For the as-designed condition, the structure shall be rated in a
bonded state for all tendon ducts filled with grout. The controlling
rating factors for all loadings prescribed by this [IM shall be
greater than 1.0.

For the as-designed condition, in an unbonded state for all tendon
ducts filled with flexible filler, the controlling rating factors for all
loadings prescribed by this IIM shall be greater than 1.0.

Corroded condition:

In addition to [IM-S&B-80 requirements, the designer shall
consider the loss and replacement of all original tendons where
flexible filler is required. Loss of tendons shall be considered one
at a time. The failure of any one tendon shall not result in any
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rating condition defined by this IIM having a Rating Factor (RF)
less than 1.0.

Existing Structures: Structures designed and opened prior to January 1, 2007 may
be rated using LFR. Principle stresses, and other serviceability checks, may be
considered, but the final rating may be based on the strength of the member.

GENERAL CRITERIA FOR LRFR

All factors and methodology that are not discussed in this document shall be as defined in the
AASHTO Manual for Bridge Evaluation (MBE).

The following factors shall be as defined in the same version of the AASHTO LRFD Bridge
Design Specifications with any modifications that are in use by the Department at the time of
rating.

e Live load distribution factors

e Dead load distribution factors

e Dynamic Load Allowance (IM, impact factor); and no reduction shall be applied for
riding surface conditions.
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LIMIT STATES: The following table shows applied limit states for LRFR.

Design Legal SHV Permit
: . HL-93 | VA Type 3, |SU4,SU5,| BP-90,
Bridge Limit HS-20 | VA Type 3-S2, | SU6, SU7 | BP-115
Type State EV2. EV3. NRL
CHDT
Strength | v v v
Steel Strength I 7
Service |l 4 v v v
- Strength | 4 v v
CR:glr?g?éfee d Strength I 7
Service | v
Prestressed | Strength | v Vv 7
Concrete Strength 11 7
(non- Service |l v® v v
segmental) | Service | v
Strength | v v v
Prestressed Strength Ii %
Concrete :
(segmental) | Service [l v v 7
Service | v
. Strength | 4 v v
Timber
Strength Il v

© For non-segmental Prestressed Concrete bridges, Service Il need not be checked for HL-93 at the
Operating Level as Service lll is a Design level check for crack control in prestressed components.

CONDITION FACTOR: Unless otherwise specified by the District Bridge Engineer, the
following condition factors shall be used in load rating bridges:

Condition Factor
1.00
0.9

Structural Condition of Member
Good/Satisfactory/Fair
Poor

The factors in this table are from MBE Table 6A.4.2.3-1 adjusted upward by 0.05 for section
properties that are accurately verified by field measurements.
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VEHICLE CONFIGURATIONS FOR LOAD RATING

As defined below and/or as defined in the MBE, all structures shall be evaluated for the
following vehicles except as noted:

|. DESIGN LOAD:

a. HL-93 (only used for LRFR ratings)
b. HS-20

Il. LEGAL LOAD:
a. Virginia Legal Loads

1. VA Type 3 (Single Unit Truck)

20k 17k 17k

20 4

Axle 1 Axle2 Axle3

GVW =27 Tons, CG is 13.85’ from Axle 1

2. VA Type 3S2 (Truck and Semi Trailer)

12k 17k 17k 17k 17k
| 10 I i I 33 | 4 |
Axle 1 Axle2 Axle3 Axle4 Axleb

GVW =40 Tons, CG is 25.92' from Axle 1
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b. AASHTO Lane-Type Legal Loads for structures meeting the criteria below.
(only used for LRFR ratings)

e Negative moment and interior reaction for all span lengths
e Spans greater than 200 ft

c. AASHTO Specialized Hauling Vehicles (SHV)

Su4
SuU5
SuU6
SuU7
Notional Rating Load (NRL)

agrwnE

d. Fixing America’s Surface Transportation (FAST) Act (Public Law 114-94)

Load Ratings for the FAST Act vehicles in this section shall be done for all bridges on, or
within reasonable access to the Interstate Highway System. Reasonable access is set at one
road mile by 23 CFR 8§ 658.19 (d). The rating shall be done at the Operating (LFR) or Legal
Load Rating (LRFR) level in accordance with the methods specified in the AASHTO MBE
with two exceptions:

1. Multiple presence: If necessary, when combined with other unrestricted loads for rating
purposes, the emergency vehicle needs only to be considered in a single lane of one
direction of a structure.

2. Live load factor: A live load factor of 1.3 should be utilized in the LRFR or LFR
methods.

Posting of the FAST Act vehicles will be discussed separately.

1. Emergency Vehicles (EV2 and EV3)

o EV2
24k 33.5k
| > |
Axle 1 Axle 2

GVW = 28.75 Tons
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[ll. PERMIT LOAD:

e. BP-90: 90,000 Ib vehicle

12.5k 22k 22k 16.75k  16.75k
| N N 0 RN
Axle 1 Axle2 Axle3 Axled4 Axle5

GVW =45 Tons, CG is 20.52' from Axle 1

f.  BP-115: 115,000 Ib vehicle

12k 17.833k 17.833k 17.833k 16.5k 16.5k 16.5k

8! 41 41 40’ 4’ 4’

Axlel Axle2 Axle3 Axle4 Axle5 Axle6 Axle?7

GVW =57.5Tons, CG is 31.41’ from Axle 1
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SAFE POSTING LOAD
LRFR METHOD:

e When the RF (Rating factor) for the Notional Rating Load (NRL) is < 1.0, the full
suite of SU vehicles must be rated to determine the required posting level.

e When the RF for one or both Virginia Legal Loads is < 1.0, the structure shall be
posted”:

e |If the RF > 1.0 for the Virginia Legal Loads and the RF < 1.0 for NRL, a posting
analysis will be performed to resolve posting requirements based on the capacity
ratings of the Virginia Legal Loads and the Specialized Hauling Vehicles.

e In LRFR, the safe posting load of Legal Load, Specialized Hauling, and FAST ACT
vehicles shall be based on the legal load rating value.

LOAD FACTOR RATING (LFR) METHOD:

For structures not designed using LRFD and where a load rating in LRFR results in a
lower rating capacity or rating factor than when using other evaluation methods (LFR /
engineering judgment), or vice versa and this situation affects the posting condition of
the structure; the District Bridge Engineer or designee may determine which method
(LRFR / LFR / engineering judgment)* of evaluation will be used for rating**. This
decision shall be documented on the Load Rating Summary Form for Structures
(SB502) and only the ratings and/or rating factors for the method of evaluation used
will be entered in the form.

In LFR, The safe posting load of Legal Load and Specialized Hauling Vehicles shall be
as follows”:

e Steel or timber superstructures - the capacity at a load level midway between
inventory and operating shall be used’.

e Concrete superstructures - the capacity at the operating level shall be used.

e If the HS20 Operating load < 3 Tons, the bridge shall be closed’.

Equivalent Capacity Coefficients for various trucks and simple span lengths are shown in
Appendix B of this document with an example in Appendix C.

The methodology/actions taken to arrive at the safe posting load shall be documented. In
special situations, which shall be documented on the Load Rating Summary Form for
Structures (SB502), engineering judgment may be used to post or not post a structure.

* Note: Timber and masonry members may still be rated in ASD per FHWA's policy exception
while it remains in place.
** Note: Once a method of rating for a structure has been established, subsequent analyses

shall be only performed using that method, or LRFR.
) See page 14 for Note 7.
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INSTRUCTIONS FOR STRUCTURE RESTRICTION AND POSTING

In accordance with the “SAFE POSTING LOAD” section above, if the Rating Factor (RF) for
any Specialized Hauling Vehicle is less than 1.0, that structure shall be posted for the safe
posting load(s) for the legal and Specialized Hauling Vehicles.

Structures which require a weight restriction for the five-axle, BP-90 (45 ton blanket permit
vehicle) at operating level shall be posted for legal vehicles’.

Structures which do not require a weight restriction for the BP-90, but do require a weight
restriction for the seven-axle, BP-115 (57.5 ton blanket permit vehicle) at operating level shall
be denoted on the Restricted Structures Map if located on an interstate or primary in
accordance with the current 1IM-S&B-35 with a symbol of “45T” and State Item 50 in the
inventory system shall be coded ‘T"’.

Bridges that do not have plans of their structural details, have been carrying traffic for a
substantial length of time, and do not show signs of distress need not be posted; However,
these structures shall be denoted on the Restricted Structures Map with a symbol of “45T”
and State Item 50 in the inventory system shall be coded ‘T"".

Structures that have gusset plates on main members shall have all gusset plates rated.
Where the gusset plate rating controls the rating of the structure, all capacity and posting
decisions for the structure shall be determined from the gusset plate rating.

Concrete slab span structures are rated for interior and exterior strips. The rating for the
exterior strip need not control the rating of the structure if it is not located in the travelway.

The R12-V2 Sign may be annotated as follows:

2-3Axles.........coeeunnnn. Use the Virginia 27 Ton Vehicle

4-5 Axles.....cccoieiiiinnn . Use the minimum of the SU-4 and SU-5 vehicle
6+ AXIES.. ..ot Use the minimum of the SU-6 and SU-7 vehicle
SeMi..cviiiii i Use the Virginia 40 Ton Vehicle®

If the load posting values are 15 Tons and below, Consideration should be given to using a
R12-1 sign with a single tonnage called out. ’

For the FAST Act Emergency vehicles in section Il.) d., when a load rating results in a rating
factor less than 1.0 for LFR or LRFR, the bridge shall be appropriately posted for both the
governing single axle weight limit and tandem axle weight limit derived from the emergency
vehicle configurations. (23 CFR 650.313(c)). When posting is necessary, the following sign
format using the appropriate weight limits should be considered:

() See page 14 for Note 7.
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4 R
EMERGENCY VEHICLE

AXLE WEIGHT LIMIT

SINGLE 13T
\_ TANDEM 1771 Y,

Posting guidance for the Covered Heavy Duty Tow and Recovery vehicle is pending from
FHWA.

Information regarding restrictive signage may be found in the current IIM-S&B-27 and for the
Restricted Structure Atlas may be found in the current 1IM-S&B-35.

) The District Bridge Engineer or his/her designee may elect to assign loads using Allowable Stress Design or

engineering judgment for posting purposes. This shall be sealed and documented along with any rating and
posting values provided by LFR or LRFR analysis methods and placed in the bridge file.

REQUIRED DOCUMENTATION

All supporting documentation regarding the load rating of a structure shall be placed under
the Multi-Media attachments for the corresponding structure in the Br|R® database.

Every structure shall have a Br|R® file in the VDOT database. If a structure is rated by a
means other than Br|R® (e.g. DESCUS), the file in the database shall give clear guidance
where the appropriate deliverables are to be found.

STRUCTURES RATED IN Br|R®

A typical Br|R® load rating analysis submittal includes the following deliverables
electronically:

1. A Br|R® XML export file for VDOT’s database, for which the load rating can be
run from the Bridge Explorer Window

2. Signed and Sealed, PDF of the completed Load Rating Summary Form for
Structures (SB502) with all of the assumptions clearly stated. PDF may be
signed and sealed electronically in accordance with the current IIM-S&B-79.

3. Screenshot of “Bridge Rating Results” from Br|R®

4. Hand calculations of the dead loads, lived load distribution factors, and
assumptions as needed in Microsoft Word or Excel, Mathcad, or PDF format

5. If applicable, standard plan sheets (in TIFF or PDF format) used for load rating

Consultants performing load ratings for VDOT may have additional requirements as
specified in the Memorandum of Agreement and/or Letter of Agreement.
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STRUCTURES NOT RATED IN Br|R®

For the structures that are not rated in Br|[R®, an independent load rating report is
required. The load rating report shall include the Load Rating Summary Form for
Structures (SB502) with all assumptions clearly stated, the standards and/or plans and
which type of software, including version, was used for the load rating. In addition, a
brief description of how the evaluation was performed and the analysis documentation
(or where it is located) shall be placed into the Br|R® file in the VDOT database for the
structure. As appropriate, hand calculations and/or the electronic input and output of
the software program used shall be noted in the report; including the controlling rating
and conditions (force and location) for all rated members clearly identified in a table
format.

QUALITY CONTROL AND QUALITY ASSURANCE PROCESS

Load ratings shall be performed and checked by different persons. One of the individuals
(rater / checker / reviewer) shall be a Professional Engineer in the Commonwealth of Virginia,
who will sign and seal the Load Rating Summary Form for Structures (SB502).

The quality control (QC) review will verify that appropriate assumptions were made to
develop the load rating, calculations were performed correctly and any discrepancies were
satisfactorily addressed.

The quality assurance (QA) review will verify that the load rating analysis, including the load
rating output and calculations, has been performed, checked and/or reviewed by a
Professional Engineer in the Commonwealth of Virginia and assure that the results and
assumptions are reasonable.

LOAD RATING PERFORMED BY VDOT PERSONNEL

QC and QA reviews are required for all load ratings performed by VDOT personnel.
QC reviews will be performed by the checker, and QA reviews will be performed by the
checker or an independent reviewer.

LOAD RATING PERFORMED BY CONSULTANTS

District personnel shall perform QA/QC reviews of load ratings developed by
consultants. QC shall be performed for a minimum of five percent (5%) of the load
ratings performed in a calendar year. QA reviews shall be performed for all load
ratings.

LOAD RATING SUBMITTED BY THE LOCALITIES

The District Office should receive a signed and sealed copy of the load ratings
provided by the localities, municipalities and other entities. QA reviews shall be
performed for all the bridges.
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UPDATING INVENTORY RECORDS

Updating the inventory signifies that the load ratings have been accepted by the
District Office. The table below summarizes the coding guidance for some of the
Federal and State items. For a structure, all vehicle ratings and safe posting load shall
be from one method of analysis (i.e. LRFR or LFR or Engineering Judgment).

LRFR LFD Engineering
Judgment
FED ITEM 63 3 1 0
FED ITEM 64 HS20 OPR Ratings HS20 OPR Ratings | See Appendix C
FED ITEM 65 3 1 0
FED ITEM 66 HS20 INV Ratings HS20 INV Ratings See Appendix C
STATE ITEM 47 O O for Concrete O
M for steel
STATE ITEM 48 R L A

In addition, Central Office load rating personnel will perform QA and QC reviews,
which will be at a minimum, one bridge per District per quarter.

All QC reviews must be documented along with any findings.

CC: Chief Engineer
Deputy Chief Engineer
Division Administrators
District Administrators
District Construction Engineers
District Maintenance Engineers
Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
Residency Administrators
Structure and Bridge Program Managers
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Virginia Department
of Transportation

Structure and Bridge

I LOAD RATING SUMMARY FORM FOR STRUCTURES I

PE Seal

Rte.:

Over:

VA Structure No.:
FED. ID:

County:

District:

Rated By:
Checked By:
VDOT Reviewer:

Date:
Date:

SIGNATURE:
NAME:

CALCULATION TOOLS AND METHOD USED:
REASON FOR RATING:

GVW RATING | CONTROLLING | CONTROLLING | CONTROLLING
(TONS) MEMBERS LOCATION FORCE
DESIGN LOAD FACTOR
HL-93 (INV) N/A i
HL-93 (OPR) N/A il
TONS
HS-20 (INV) 36
HS-20 (OPR) 36
LEGAL LOADS TONS i
VA Type 3 27
VA Type 3S2 40
*LANE 40 i
PERMIT LOAD TONS
BP-90 45
BP-115 57.5
SH VEHICLES TONS i
NRL: 40
SU4: 27
SUS5: 31
SUG: 34.75
SU7: 38.75

* Not applicable for single spans less than and equal to 200 feet.

**  FOR LFR or ASD: Denote if it is a mid range or operating level for posting and provide the safe posting load. ASD is
only applicable for timber or masonry members.

Not applicable for LF/AS rating methods.

*k%k

Firm name or logo
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VDDT Virginia Department
of Transpartation

.-—-'"""-'-_-___ _____-—-"‘-—.

Structure and Bridge

LOAD RATING SUMMARY FORM FOR STRUCTURES

GVW RATING | CONTROLLING | CONTROLLING | CONTROLLING

(TONS) MEMBERS LOCATION FORCE
EV2 VEHICLES TONS i
Single Axle
Gross Weight
EV3 VEHICLES TONS i
Single Axle
Tandem Axles
Gross Weight
T&R VEHICLES TONS *

« FOR LFR or ASD: Denote if it is a mid range or operating level for posting and provide the safe posting load. ASD is
only applicable for timber or masonry members.

Firm name or logo
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Structure and Bridge

‘ LOAD RATING SUMMARY FORM FOR STRUCTURES

INSPECTION REPORT USED FOR THIS RATING:

ASSUMPTIONS/COMMENTS BY LOAD RATING ENGINEER:

Latest version of this form is SB502 and is available on the VDOT Structure and Bridge web site under “Useful Information.”
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Sample of Completed Load rating Summary For

\WVDD

Virginia Department
of Transportation

\—

Structure and Bridge

LOAD RATING SUMMARY FORM FOR STRUCTURES

Calculation Tools/Method Used:
Basis for Rating:

Date: Jul, 2010
Date: Jul, 2010

Route: Indian Village Trail (Route 666)
Over:  Wolf Creek

VA Str.No.: 6061

FED. ID: 03124

County: Bland

District: Bristol

Rated By: CK

Checked By: IR

VDOT Reviewer: RFR

Virtis 6.1
Conversion to LRFR

‘Qﬁ‘:‘ ALT%
3 %

YOUR NAME

Lic. No. 000
5 &
ey -“‘

Sgr o
ONAL Bt
ssssion

Signature: YOUR SIGNATURE

3
o

Y
seettt

o TY

Name: YOUR NAME

GVW CONTROLLING |CONTROLLING
(m) RATING CONTROLLING MEMBERS LOCATION FORCE
IDESIGN LOAD FACTOR
HL-93 {INV) N/A | 1.161 Typical Exterior Girder 0.5L Flexure
HL-93 (OPR) N/A | 1.506 Typical Exterior Girder 0.5L Flexure
TONS
HS-20 (INV) 36 54.6 Typical Exterior Girder 0.269L Flexure
HS-20 (OPR) 36 70.8 Typical Exterior Girder 0.269L Flexure
LEGAL LOAD TONS
SINGLE 27 69.2 Typical Exterior Girder 0.269L Flexure
TRUCK & SEMI| 40 92.6 Typical Exterior Girder 0.269L Flexure
*LANE 40 - -
PERMIT LOAD TONS
BP-90 45 86.6 Typical Exterior Girder 0.269L Flexure
BP-115 57.5 | 115.2 Typical Exterior Girder 0.269L Flexure
SHVEHICLES TONS
NRL 40 66.2 Typical Exterior Girder 0.5L Flexure
su4 27 63.1 Typical Exterior Girder 0.5L Flexure
SU5 31 65.3 Typical Exterior Girder 0.5L Flexure
SuUe 34.75| B586 Typical Exterior Girder 0.5L Flexure
SuU7 38.75| 656.8 Typical Exterior Girder 0.5L Flexure
* Not applicable for simple span less than 200 feet.
Page 1 LOA-6
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VDD Virginia Department
of Transportation

.--"""'-_—_—___ ___-_-""‘--..
Structure and Bridge

ASSUMPTIONS/COMMENTS BY LOAD RATING ENGINEER:

Comments:

1.

HS-20 Truck is the controlling HS-20 load case.

2. The controlling Design Loads (Inventory) and Legal Limit states are Strength 1.

3. The controlling Design Loads (Operating) and Permit Limit States are Strength II.

Assumptions:

1.

a bk DN

7.

Bridge No: 03124 - 3 Span Steel Multi-Girder Bridge.

Material properties not noted in the plans are based on the year of construction.
Materials used for the analysis are Structural Steel, ASTM A36, Grade 36, Cast-In-Place
Concrete, Class A4, f'c =4.0 ksi, Reinforcing steel, Grade 40.

The slab thickness was reduced by 0.5” per VDOT, 1IM-S&B-80 for composite properties.
Superimposed dead load was distributed uniformly to all girders.
LRFD Live load distribution factors were computed by Virtis.

1v4” thick Latex or concrete overlay was used for IR Analysis. After scarifying ¥2” there is
a net increase of ¥,” to the deck thickness.

The LRFD effective slab width used for composite properties was the full tributary width
as outlined in Section 4.6.2.6 of the AASHTO LRFD Bridge Design Specifications (2008
Interims).

The following deteriorations were taken into consideration in the IR Analysis:

Span 1 (Beam 4@Pier 1) 1.4% web loss 0’ to 1.33

Span 1 (Beam 5@Pier 1) 2.8% web loss 0’ to 1.33’

Span 2 (Beam 5@Pier 1) 2.8% web loss 0’ to 1.84’

Span 2 (Beam 2@Pier 2) 1.7% web loss 0’ to 2.0’

Span 2 (Interior Beams) 15% Bottom flange loss 0’ to 3.0’
Span 3 (Beam 4@Pier 2) 1.7% web loss 0’ to 2.0’

Span 3 (Beam 5@Pier 2) 40% Bottom flange loss 0’ to 2.0’

8.

Per IR, Condition factor for the bridge was used corresponding to Fair (Superstructure
Rating= 5); ¢c=1.00
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Sample Screen Shot of Bridge Rating Results

Bridge Rating Results

Syztem of Unitz Lanedlmpact Loading Type Dizplay Format
(¢ US Customary Sl / Metric * Az Requested " Detailed |Muti|:u|e raling levels per row ﬂ
Ea . Inverltory Oper.ating Legal F‘er.m'rt nverntu:ury Operlating Legal Perlmit In\-'errtc.ur\y' Operat?ng Lega.l F‘erm'r.t
I “Yehicle Rating Rating | Rating |Rating| Rating Rating |Rating |Rating | Capacity | Capacity | Capacity | Capacity
Factor | Factor | Factor |Factor| Method | Method | wethod| Metho| (Ton) (Ton) (Ton) (Ton)
| |03124 HL-85 (U=) 1161 1.506 LRFR LRFF 41.81 5420 Tu
| |03124 |Blanket Permit 113 2004 LRFF 11523 T
| |03124 |Blanket Permit 50 1924 LRFR 8658 T
| |03124 |H5-20-Lane Load Only 2763 3.584 LRFR LRFR 0.00 0.ao0 T
| |03124 |HE-20-Tandem 1.921 24490 LRFR LRFR 4611 5977 Tu
| |03124 HE-20-Truck Only 1517 1.966 LRFR LRFF 54 81 70.79 Tu
| |03124 |Motional Rating Load-MREL 1654 LRFR: G617 TL
03124 514 2336 LRFF: £3.03 TL
|03124 |5U5 2106 LRFR 5530 T
(03124 305 1588 LRFR: 6560 Tu
|03124 507 1725 LRFR: G655 Tu
| |03124 VA Semi 2316 LRFR: 9264 Tu
03124 VA Single 2564 LRFF: £9.24 TL
< >
[+ Show up-to-date results only
Wiews Structure Rating Results Save all Close
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APPENDIX A

ANALYSIS AND RATING CODES FOR CULVERTS AND PIPES
GENERAL NOTES

When an analysis is not required or if there is not enough information to perform an analysis
a rating should be ‘assumed’. If the structure has been carrying highway traffic and shows no
signs of distress, it can be assumed that the structure can carry legal loads.

Analysis of culverts may be completed using Br|R®. If Br|[R® is used to model other non-
culvert structures, care shall be taken to review the live load factor applied by the program
and determine if it is appropriate to use the culvert, or bridge value.

For concrete box culverts and concrete pipes the definition of “no signs of distress” will be the
same as that used for concrete slabs.

For metal pipes the definition of “no signs of distress” will include, but not be limited to:
= No excessive cross-section deformation.
= Changes to measured dimensions of installed metal pipe not greater than five percent
(5%) of design dimensions.
No visible signs of plate cracking, crimping or bolt hole tears.
Plates appear to be properly fitted.
Bolts in longitudinal seams show no signs of fatigue or overstress.
No visible signs of measurable section loss.
No lifting of the invert at either end of the pipe.
No piping. Piping is referred as seepage along the outside of the culvert barrel that
may remove supporting material.

When signs of distress are evident, the affect of the distress on the load carrying capacity of
the structure must be considered. If an analysis has been previously performed, it should be
modified to include the areas of distress and a new rating generated. When an analysis is
possible, the Central Office will perform the rating. If the rating was assumed, consideration
must be given to reducing the load carrying capacity of the structure to some level below
legal limit. The appropriate assumed load limit shall be determined on a case-by-case basis
and using engineering judgment.

In the past, a fill height less than 15 feet would indicate that live load should be applied to a
culvert or a pipe when an analysis was prepared. Due to existing design criteria for precast
concrete box culverts, 20 feet would be a more conservative approach for these types of
structures. For simplicity, the instructions below use 20 feet as the cut-off for all types of
pipes and culverts. It is still considered appropriate to use 15 feet for non-precast concrete
box culverts.

FILL HEIGHTS GREATER THAN OR EQUAL TO 20 FEET

CONCRETE BOX CULVERTS (PRE-CAST AND CAST-IN-PLACE) AND PIPES OF ALL
MATERIAL AND DESIGN TYPES
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For fill heights greater than or equal to 20 feet, VDOT considers the effect of the live load
to be insignificant. Therefore, an analysis is not required.

Federal Item 66 (Inventory Rating) will be coded 99.

Federal Item 64 (Operating Rating) will be coded 99.

State Item 45 (Rated Capacity, Single Unit) will be coded 99.

State Item 46 (Rated Capacity, Semi) will be coded 99.

State Item 48 (Method of Analysis) will be coded ‘L’.

State Item 49A (Computer File Name) shall be coded as the “brkey” of the structure
(5 digit Federal ID).

State Item 49B (Last Run Date) shall be left blank.

For Concrete Culverts - State Item 47 (Stress Level) shall be coded as ‘O’
(Operating).

For Metal Culverts - State Item 47 (Stress Level) shall be coded as ‘M’ (Midrange).

FILL HEIGHTS LESS THAN 20 FEET

CONCRETE BOX CULVERTS (PRE-CAST AND CAST-IN-PLACE)
BUILT 1988 OR BEFORE
BUILT USING A PLAN OR STANDARD

Analysis must be performed (using the load factor method) to determine:
o Federal Item 66 (Inventory Rating)
o Federal Item 64 (Operating Rating)
o State Item 45 (Rated Capacity, Single Unit)
o0 State Item 46 (Rated Capacity, Semi).
State Item 49A (Computer File Name) shall be coded as the “brkey” of the structure
(5 digit Federal ID).
State Item 49B (Last Run Date) shall be left blank.
State Item 47 (Stress Level) shall be coded as ‘O’ (Operating).

CONCRETE BOX CULVERTS (PRE-CAST AND CAST-IN-PLACE)
BUILT AFTER 1988
BUILT USING A STANDARD OR A PLAN

If built to a standard, use the chart attached to determine:

o Federal Item 66 (Inventory Rating).

0 Federal Item 64 (Operating Rating).
State Item 48 (Method of Analysis) will be coded ‘L’ (charts were developed using
load factor analysis).
If built to a plan, an analysis (using the load factor method) must be performed to
determine:

o Federal Item 66 (Inventory Rating)

o Federal Item 64 (Operating Rating)

o State Item 45 (Rated Capacity, Single Unit)

o0 State Item 46 (Rated Capacity, Semi).
State Item 48 (Method of Analysis) will be coded ‘L’
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State Item 45 (Rated Capacity, Single Unit)
Apply Federal Item 64 (Operating Rating) (see above) to the ‘Equivalent
Capacity Coefficients’ chart in Appendix B. The span length used in the chart
shall be taken from State Item 23 (Drainage Structure — Width or Diameter).
State Item 46 (Rated Capacity, Semi)
Apply Federal Item 64 (Operating Rating) (see above) to the ‘Equivalent
Capacity Coefficients’ chart in Appendix B. The span length used in the chart
shall be taken from State Item 23 (Drainage Structure — Width or Diameter).
State Item 49A (Computer File Name) shall be coded as the “brkey” of the structure
(5 digit Federal ID).
State Item 49B (Last Run Date) shall be left blank.
State Item 47 (Stress Level) shall be coded as ‘O’ (Operating).

CONCRETE BOX CULVERTS (PRE-CAST AND CAST-IN-PLACE)
NOT BUILT BY A STANDARD OR A PLAN

Federal Item 66 (Inventory Rating) code 36.

Federal Item 64 (Operating Rating) code 49.

State Item 45 (Rated Capacity, Single Unit) code 27

State Item 46 (Rated Capacity, Semi) code 40.

State Item 48 (Method of Analysis) will be coded ‘A’ (Assumed). It will be unknown
which AASHTO design standards were used.

All CONCRETE AND METAL PIPES

Federal Item 66 (Inventory Rating) code 36.
Federal Item 64 (Operating Rating) code 49.
State Item 45 (Rated Capacity, Single Unit) code 27
State Item 46 (Rated Capacity, Semi) code 40.
State Item 48 (Method of Analysis) will be coded ‘A’ (Assumed) since it will be
unknown which AASHTO standards were used to design the specific structure.
State Item 49A (Computer File Name) shall be coded as the “brkey” of the structure
(5 digit Federal ID).
State Item 49B (Last Run Date) shall be left blank.
Concrete pipes
0 State Item 47 (Stress Level) shall be coded ‘O’ (Operating).
Metal pipes
0 State Item 47 (Stress Level) shall be coded ‘M’ (Midrange).
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Rating Chart for BOX CULVERTS

SINGLE DOUBLE

HEIGHT OF FILL HEIGHT OF FILL

0TO2 2705 5TO10 | 10TO 15 0TO2 2705 57010 | 10TO 15

SPAN

IN| OP | IN| OP | IN | OP | IN| OP | IN | OP | IN | OP | IN | OP | IN | OP
V R V R V R V R V R V R V R V R

46 | 77 [ 96 | 99 [ 99 | 99 [ 99| 99 [ 62 ] 99 [ 99 ] 99 [ 99 ] 99 |99 | 99

60 | 99 | 86 | 99 | 99 | 99 | 99 | 99 |62 | 99 | 99 | 99 | 99 | 99 | 99 | 99

54 1 90 | 99 | 99 | 99 | 99 | 99 | 99 |52 | 8 |99 | 99 | 99 | 99 | 99 | 99

51 | 86 | 91 | 99 | 99 | 99 | 99 | 99 |52 | 87 |99 | 99 | 99 | 99 | 99 | 99

49 | 83 [ 84 | 99 [ 99| 99 [ 99| 99 [ 51 ] 85 [ 99 ] 99 [ 99 ] 99 |99 | 99

51 | 86 | 77 | 99 | 99 | 99 | 99 | 99 |50 | 83 | 99 | 99 | 99 | 99 | 99 | 99

50 | 84 | 71 | 99 | 99| 99 | 99 | 99 |45 | 76 | 99 | 99 | 99 | 99 | 99 | 99

48 | 81 | 67 | 99 | 99 | 99 | 99 | 99 |48 | 81 | 99 | 99 | 99 | 99 | 99 | 99

51 | 85 | 63 | 99 | 99 | 99 | 99 | 99 [ 47 | 78 [ 99 ] 99 [ 99 [ 99 |99 | 99

48 | 80 | 82 | 99 | 99 | 99 | 99 | 99 |46 | 77 | 99 | 99 |99 | 99 | 99 | 99

51 | 8 | 78 | 99 | 99 | 99 | 99 | 99 |46 | 77 | 96 | 99 | 99 | 99 | 99 | 99

50 | 84 | 74 | 99 | 99 | 99 | 99 | 99 |45 | 76 |82 | 99 | 99 | 99 | 99 | 99

48 | 81 | 66 | 99 | 99 | 99 | 99 | 99 |46 | 76 | 79 | 99 | 99 | 99 | 99 | 99

47 | 78 | 64 | 99 | 99 | 99 | 99 | 99 |48 | 80 | 76 | 99 |99 | 99 | 99 | 99

49 | 83 | 72 | 99 [ 99| 99 [ 99| 99 [ 47 | 79 [ 73] 99 [ 99 ] 99 |99 | 99

55 | 92 | 75 ] 99 |99 | 99 |99 | 99 |46 | 77 | 70 | 99 |99 | 99 | 99 | 99

45 | 75 | 65 ] 99 |99 | 99 | 99 | 99 |45 | V5 |71 | 99 |96 | 99 | 99 | 99

46 | 77 | 67 | 99 | 97 | 99 | 99 | 99 |47 | 79 | 65| 99 |8 | 99 | 99 | 99

48 | 81 | 68 | 99 | 86 | 99 | 99 | 99 |46 | 76 | 66 | 99 | 75 99 |99 | 99

52 | 87 | 79| 99 |8 | 99 |99 | 99 |46 | 77 | 67 | 99 | 79 | 99 | 99 | 99

45 | 76 | 64 | 99 | 91 | 99 | 99 | 99 |49 | 81 |64 | 99 | 71 ] 99 |99 | 99

49 | 82 |56 | 94 | 79 | 99 | 99 | 99 |46 | 77 | 68 | 99 | 67 | 99 | 99 | 99

44 | 74 | 64 | 99 | 78 | 99 | 99 | 99 |46 | 77 | 63 ]| 99 [ 76 ] 99 |99 | 99

50 | 84 | 58 | 97 | 73 | 99 | 99 | 99 |47 | 78 | 64 | 99 | 75| 99 | 99 | 99

48 | 80 [ 59 | 99 | 74| 99 [ 99| 99 |46 | 76 | 64 | 99 [ 66 | 99 | 99 | 99

43 | 72 | 47 | 79 |83 | 99 | 99 | 99 |48 | 80 |56 | 93 | 79| 99 | 99 | 99

oo~ 5w/ s 5o |so(~o s Nooswio oS ws w| HEIGHT

46 | 77 |50 | 84 | 74| 99 | 99 | 99 |45 | 76 | 60 | 99 | 76 | 99 | 99 | 99

[N
o

44 | 74 | 52 | 86 | 81 | 99 | 99 | 99 |48 | 81 | 63 | 99 | 68 | 99 | 99 | 99

OO VOOV ININNINo|o|o oo |d ||| |W|W

[EnY
N

52 | 87 |49 | 83 | 96 | 99 | 99 | 99 |48 | 81 | 64 | 99 | 78 99 |99 | 99

10| 4 |43 | 73 | 61 | 99 |59 | 99 | 99 | 99 |47 | 79 |57 | 95 |64 | 99 | 99 | 99
10 6 | 39 | 65 | 62 | 99 | 76 | 99 [ 99 | 99 |45 | 76 | 55| 93 | 79 ] 99 [ 99 | 99
10| 8 | 46 | 77 | 55| 91 | 63 | 99 | 99 | 99 | 48 | 81 |57 | 96 | 78 | 99 | 99 | 99
1010 41 | 69 | 55| 91 |61 | 99 | 99 | 99 |48 | 81 |59 | 98 | 62 | 99 | 99 | 99
1012 | 45 | 75 | 57 | 96 | 36 | 56 | 99 | 99 |46 | 77 | 63 | 99 |59 | 99 | 99 | 99
12| 6 |46 | 78 | 47 | 79 | 73 | 99 | 99 | 99 |43 | 73 |50 | 84 |64 | 99 | 99 | 99
12| 8 | 48 | 80 |57 | 96 | 56 | 93 | 99 | 99 | 45 | 75 |50 | 83 | 63 | 99 | 99 | 99
12110 40 | 66 | 47 | 79 | 64 | 93 | 99 | 99 | 48 | 81 |48 | 81 | 63 | 99 | 99 | 99
12 112 | 44 | 74 | 55| 91 | 67 | 93 | 99 | 99 |44 | 74 |48 | 81 | 61 | 99 | 99 | 99
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TRIPLE QUADRUPLE

= HEIGHT OF FILL HEIGHT OF FILL
< |G| 0TO2 2TO5 | 5T010 | 10TO15 | 0TO2 2TO05 | 5T010 | 10TO 15
o | WIIN[oP[INJoOP|[INJTOP|[IN[OP|[INJOP|INTOP|IN|OP[INTOP

V/R|V|IR|V|IR|V|IR|V|IR|V|R|V|IRJ|VIR
3360 99 99| 99 | 99| 99 | 99 | 99 |59 | 98 | 99 | 99 | 99 | 99 | 99 | 99
3|4 58| 97 |99 ] 99 | 99 | 99 [ 99 | 99 |51 | 85 |99 | 99 | 99 | 99 | 99 | 99
4 | 3|51 | 8 |99 99 | 99| 99 |99 | 99 [ 49 | 82 [ 99 | 99 | 99 | 99 | 99 | 99
4 | 449 82 [ 99| 99 | 99| 99 |99 | 99 [45 | 75 [ 88 | 99 | 99 | 99 | 99 | 99
41547 ] 79 | 99| 99 | 99 [ 99 | 99 | 99 [47 | 79 [ 88 | 99 | 99 | 99 | 99 | 99
4 16|46 | 77 |99 | 99 | 99 | 99 | 99 | 99 |45 | 76 [ 89 | 99 | 99 | 99 | 99 | 99
5 |3 ]52| 8 | 96| 99 | 99 | 99 |99 | 99 [ 45 | 75 [ 89 | 99 | 99 | 99 | 99 | 99
5|4 ]45]| 75 | 96| 99 | 99 | 99 [ 99 | 99 [ 43 | 72 [ 73| 99 | 99 | 99 | 99 | 99
5|5 44| 73 |92 ] 99 | 99| 99 [ 99 | 99 [42 | 70 [ 67 | 99 | 99 | 99 | 99 | 99
5|6 43| 71 | 86| 99 | 99 | 99 | 99 | 99 | 43 | 72 | 64| 99 | 99 | 99 | 99 | 99
5 |7 |45 76 |82 ] 99 | 99 | 99 | 99 | 99 [ 43 | 72 |64 | 99 | 99 | 99 | 99 | 99
6 |4 42| 71 |64 ] 99 | 99 | 99 |99 | 99 |43 | 72 |57 | 95 | 99 | 99 | 99 | 99
6 |5 |44 74 | 64| 99 | 99 [ 99 [ 99 | 99 [ 41 | 69 [ 56 | 93 | 99 | 99 | 99 | 99
6 |6 |44 73 |64 ] 99 | 99 [ 99 [ 99 | 99 [ 41| 68 [ 55| 91 | 99 | 99 | 99 | 99
6 | 746 | 77 | 63 ] 99 | 99 [ 99 [ 99 | 99 [ 39 | 66 | 59 | 99 | 99 | 99 | 99 | 99
6 |8 46| 77 | 67 ] 99 | 99 | 99 [ 99 | 99 [ 42 | 70 [ 62 | 99 | 99 | 99 | 99 | 99
714143 72 |67 ] 99 | 94| 99 [ 99 | 99 [ 42 | 71 [ 63 | 99 | 94 | 99 | 99 | 99
716 43| 72 |67 ] 99 | 81| 99 [ 99 | 99 |40 | 67 [ 61| 99 |81 | 99 | 99 | 99
718 44| 73 |63 ] 99 | 72 [ 99 [ 99 | 99 [42 | 71 [ 58| 98 | 70 | 99 | 99 | 99
71043 | 71 |61 ] 99 | 75 | 99 | 99 | 99 |42 | 70 | 59 | 98 | 75 | 99 | 99 | 99
8 |4 |41 |68 |57] 95 | 70| 99 |99 | 99 |44 | 74 [ 62 | 99 | 65 | 99 | 99 | 99
8 |6 |40 66 | 65| 99 | 77 | 99 [ 99 | 99 |45 | 76 [ 53 | 88 | 65 | 99 | 99 | 99
8 |8 42| 71 |63 ] 99 | 72| 99 [ 99 | 99 [ 44 | 74 [ 58 | 97 | 70 | 99 | 99 | 99
8 |10 44 | 74 | 61| 99 | 77 | 99 | 99 | 99 | 45 | 76 | 58 | 97 | 77 | 99 | 99 | 99
9|4 ]42] 70 |44 ] 74 | 61| 99 [ 99 | 99 [44 | 74 [ 70 | 99 | 80 | 99 | 99 | 99
9|6 |38 | 63 | 40| 66 | 62| 99 |99 | 99 |46 | 77 [ 70 | 99 | 72 | 99 | 99 | 99
9|8 42| 70 |45 ] 75 | 64| 99 [ 99 | 99 [ 44 | 74 [ 68 | 99 | 68 | 99 | 99 | 99
9|10 43| 72 | 48] 80 | 64| 99 [ 99 | 99 [ 44 | 74 [ 65| 99 | 65 | 99 | 99 | 99
9 |12 44| 73 | 44| 74 | 65| 99 [ 99 | 99 [ 44 | 74 [ 55| 93 | 64 | 99 | 99 | 99

10| 4 |43 | 72 | 46 | 76 | 76 | 99 | 99 | 99 | 46 | 76 | 64 | 99 |68 | 99 | 99 | 99
10| 6 |40 | 67 |42 | 70 | 71 | 99 [ 99 | 99 |42 | 70 | 65| 99 |68 | 99 |99 | 99
10| 8 | 42 | 71 |45 | 75 |86 | 99 | 99 | 99 | 48 | 81 | 72 | 99 | 65 | 99 | 99 | 99
1010 42 | 71 |45 | 75 |8 | 99 | 99 | 99 |48 | 81 | 73 | 99 | 72 | 99 | 99 | 99
1012 | 43 | 71 |45 | 76 | 68 | 99 | 99 | 99 |46 | 77 | 61 | 99 |66 | 99 | 99 | 99
121 6 |43 | 71 | 45| 76 | 56 | 93 | 99 | 99 |44 | 73 | 49| 83 |5 | 93 | 99 | 99
12| 8 | 43 | 72 |45 | 76 | 57 | 95 | 99 | 99 | 45 | 76 | 48 | 81 | 43 | 72 | 99 | 99
12110 | 43 | 72 | 46 | 77 | 72 | 99 | 99 | 99 | 45 | 76 | 49 | 83 | 52 | 87 | 99 | 99
12 112 | 43 | 73 | 46 | 77 | 69 | 99 | 99 | 99 |46 | 78 |59 | 99 | 65| 99 | 99 | 99
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> I:E OVERSIZE
E 0] 0TO 2 2TO5 5TO 10 10 TO 15
n L
T INV OPR INV OPR INV OPR INV OPR
12 14 47 78 55 93 65 99 99 99
12 16 55 92 60 99 72 99 99 99
> [ OVERSIZE
E 5 0TO 2 2TO5 5TO 10 10 TO 15
n L
T INV OPR INV OPR INV OPR INV OPR
14 8 38 64 46 76 60 99 99 99
14 10 40 67 50 84 61 99 99 99
[ e OVERSIZE
E 0] 0TO 2 2TO5 5TO 10 10 TO 15
n L
- INV OPR INV OPR INV OPR INV OPR
14 12 40 68 45 75 55 92 99 99
14 14 43 73 49 83 62 99 99 99
14 16 49 82 53 89 57 95 99 99
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APPENDIX B
Equivalent Capacity Coefficients - Simple Spans
(For longitudinal members controlled by flexure)

Span  HS20 VA VA PERMIT PERMIT
(FT) GROSS Type3  Type3S2 SU4  SU5 SU6 Su7 NRL  BP-90 BP-115
2 1 1.200 2.092 1412 1621 1.817 2.026 2.092 1.818  2.866
4 1 1.200 2.092 1412 1621 1.817 2.026 2.092 1.818  2.866
6 1 1.200 2.092 1412 1621 1.817 2026 2.092  1.818  2.866
8 1 1.200 1.859 1255 1441 1615 1801 1.859 1.616  2.548
10 1 1.103 1.634 1076 1236 1.385 1545 1594 1420  2.047
12 1 1.016 1506  0.940 1.079 1.209 1349  1.392  1.309  1.720
14 1 0.961 1423  0.861 0.989 1.108 1236 1.276  1.237  1.543
16 1 0.922 1.366  0.810 0.930 1.020 1.137 1.174 1187  1.433
18 1 0.893 1.324 0775 0.866 0944 1.052 1.086 1123  1.358
20 1 0.871 1.291 0748 0819 0876 0977 1.009 1.061  1.303
22 1 0.854 1.225 0728 0.785 0.828 0923 0953 1.015  1.261
24 1 0.843 1172 0714 0760 0794 0.876  0.904  0.983  1.217
26 1 0.885 1.201  0.746 0.787 0.815 0.887 0.910 1.016  1.243
28 1 0.921 1.225  0.766 0.809 0.833 0.897 0.909  1.045  1.266
30 1 0.953 1.247 0773 0.829 0.848 0.906 0.908  1.069  1.286
32 1 0.980 1.265 0780 0.846 0.861 0914 0909  1.091  1.303
34 1 1.006 1.283 0787 0.860 0.875 0922 0911  1.112  1.320
36 1 1.041 1.314  0.802 0.871  0.890 0.940 0923  1.143  1.350
38 1 1.063 1.341  0.815 0.880 0.898 0.946 0934 1170  1.376
40 1 1.058 1.364  0.827 0.888 0.904 0.949 0943  1.194  1.399
42 1 1.055 1.385  0.837 0.895 0.910 0.952 0.949 1215  1.419
44 1 1.051 1.404  0.846 0.902 0.915 0.955 0947 1234 1437
46 1 1.048 1420 0854 0907 0920 0957 0946  1.252  1.453
48 1 1.046 1436 0861 0912 0924 0959 0944  1.267  1.468
50 1 1.044 1449  0.868 0917 0928 0960 0943  1.282  1.481
52 1 1.042 1462  0.874 0921 0931 0962 00943  1.295  1.493
54 1 1.040 1474  0.879 0.924 0.934 0.964 0.942  1.307  1.504
56 1 1.038 1484  0.884 0928 0937 0965 0941 1318 1515
58 1 1.036 1494 0889 0931 0939 0966 0941 1328 1524
60 1 1.035 1503  0.893 0.933 0.942 0.967 0940 1.334 1533
62 1 1.034 1511  0.897 0.936 0944 0969 0940 1.316  1.541
64 1 1.032 1519 0901 0938 0946 0970 0939  1.300  1.548
66 1 1.031 1527  0.904 0.941 0.948 0971 0939 1.286  1.555
68 1 1.030 1532 0907 0943 0949 0972 0939 1273  1.562
70 1 1.029 1505 0910 0.945 0951 0972 0939 1.261  1.568
75 1 1.027 1448 0917 0949 0955 0974 0938  1.236  1.582
80 1 1.025 1.403 0923 0953 0958 0976 0938 1.215  1.593
85 1 1.023 1.366 0928 0.956 0961 0977 0937 1197  1.604
90 1 1.022 1.335 0932 0.959 0.963 0.979 0.937 1.182  1.560
95 1 1.021 1.309  0.936 0.961 0.965 0.980 0.937 1.169  1.513
100 1 1.019 1.287 0939 0963 0967 0981 0936 1158  1.473
105 1 1.018 1.268 0942 0.965 0969 0982 0936  1.148  1.439
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Span  HS20 VA VA PERMIT PERMIT
(FT) GROSS Type3 Type3S2 SU4  SU5 SU6 Su7 NRL  BP-90 BP-115
110 1 1.018 1.251  0.945 0.967 0.970 0.983 0.936  1.140  1.408
115 1 1.017 1.236 0948 0.968 0.972 0984 0936 1132  1.381
120 1 1.016 1.223 0950 0.970 0973 0984 0936 1125  1.358
125 1 1.015 1.211 0952 0.971 0974 0985 00936  1.119  1.337
130 1 1.015 1.201 0954 0972 0975 0985 0936 1113  1.319
135 1 1.014 1191 0956 0.974 0976 0986 0.936 1108  1.303
140 1 1.014 1.183 0958 0.975 0.977 0.987 0.936 1104  1.288
145+ 1 1.014 1.176 0960 0.976 0.979 0.988 0.936 1100  1.275
150* 1 1.035 1193 0981 0.998 1.000 1.009 0.956 1119  1.289
160* 1 1.076 1.228 1.024 1.040 1042 1.051 0.995 1.158  1.319
170* 1 1.118 1.265 1.068 1.083 1.085 1.094 1.035 1197  1.352
180* 1 1.160 1.302 1111 1126 1128 1137 1074 1237  1.386
190* 1 1.203 1.341 1.155 1.169 1171 1180 1114  1.278  1.421
200* 1 1.246 1.380 1198 1.213 1215 1223 1155 1.319  1.458

*HS20 LANE LOAD WAS USED FOR THESE SPANS
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Equivalent Capacity Coefficients - Simple Spans

(For longitudinal members controlled by shear at bearings)

Span  HS20 VA VA PERMIT PERMIT
(FT) GROSS Type3 Type3S2 SU4  SU5 SU6 Su7 NRL  BP-90 BP-115
2 1 1.200 2.092 1412 1621 1.817 2.026 2.092 1818  2.866
4 1 1.200 2.092 1412 1621 1.817 2.026 2.092 1818  2.866
6 1 1.059 1569  1.059 1216 1.363 1,520 1569  1.364  2.150
8 1 0.941 1.394 0941 1081 1211 1351  1.394 1212  1.911
10 1 0.882 1.307 0.833 0.957 1073 1196 1.235  1.136  1.592
12 1 0.847 1.255 0774 0.889 0.996 1111 1147  1.091  1.433
14 1 0.824 1220 0.737 0.817 0916 1.022 1.055 1013  1.338
16 1 0.908 1.280 0.800 0.867 0.972 1.084 1119 1081  1.433
18 1 0.971 1.321  0.846 0.902 1.011 1128 1161 1130  1.455
20 1 1.020 1.352  0.852 0.928 1.040 1.160 1.171  1.166  1.470
22 1 1.059 1.375 0.857 0.948 1.063 1185 1.178  1.194  1.482
24 1 1.091 1.393 0.861 0.941 1.055 1177 1183  1.216  1.490
26 1 1.065 1.407 0.864 0935 1.050 1.171 1.188 1235  1.497
28 1 1.046 1.420 0.866 0.930 1.045 1.166 1.191 1250  1.503
30 1 1.041 1.445 0.877 0937 1053 1174 1202 1277 1525
32 1 1.037 1.467 0.887 0.942 1052 1173 1.203 1299  1.542
34 1 1.034 1.486  0.895 0.946 1.048 1169 1.199 1319  1.558
36 1 1.032 1502 0.902 0.950 1.044 1158 1.189  1.336 1571
38 1 1.029 1517 0908 0.954 1.041 1145 1181 1351  1.583
40 1 1.027 1530 0914 0956 1.038 1.134 1174 1365  1.593
42 1 1.026 1541 0919 0959 1.036 1125 1168 1377  1.602
44 1 1.024 1551 0923 0961 1.034 1117 1159 1388  1.610
46 1 1.023 1560  0.927 0.963 1.032 1.110 1.149 1398  1.617
48 1 1.022 1569 0.930 0965 1.030 1.104 1.141  1.407  1.624
50 1 1.020 1576  0.934 0.967 1.029 1.098 1.133  1.391  1.630
52 1 1.019 1583 0937 0968 1.027 1.093 1126 1366  1.636
54 1 1.019 1544 0939 0970 1.026 1.089 1119 1344 1641
56 1 1.018 1509  0.942 0971 1.025 1.084 1114 1325  1.645
58 1 1.017 1.478 0944 0972 1.024 1.081 1109 1307  1.650
60 1 1.016 1.451 0946 0973 1.023 1.077 1104 1292  1.653
62 1 1.016 1.426 0948 0.974 1.022 1074 1100 1277  1.657
64 1 1.015 1.404 0950 0.975 1.021 1071 1.096 1.265  1.661
66 1 1.015 1.385 0951 0976 1.020 1.069 1.092 1253  1.636
68 1 1.014 1.367 0953 0.977 1.020 1.066 1.088 1242  1.610
70 1 1.014 1.350 0955 0.977 1.019 1.064 1.085 1232  1.582
75 1 1.013 1.315 0958 0.979 1.017 1.059 1.078 1211 1515
80 1 1.012 1.287 0961 0.981 1.016 1054 1.072  1.193  1.462
85 1 1.011 1.263 0963 0.982 1.015 1.050 1.067 1.178  1.419
90 1 1.010 1.242  0.965 0.983 1.014 1.047 1.063 1165  1.383
95 1 1.010 1.225  0.967 0.984 1.013 1.044 1.059 1154  1.352
100 1 1.009 1.210 0969 0.985 1.013 1.042 1.055 1144  1.327
105 1 1.009 1197 0971 098 1.012 1.039 1.052 1.136  1.304
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Span  HS20 VA VA PERMIT PERMIT
(FT) GROSS Type3 Type3S2 SU4  SU5 SU6 Su7 NRL  BP-90 BP-115
110 1 1.008 1.185 0972 0.98  1.011 1.037 1.050 1.128  1.285
115 1 1.008 1.175 0973 0.987 1.011 1.036 1.047 1121  1.268
120 1 1.007 1166 0975 0.988 1.010 1.034 1.045 1115  1.253
125 1 1.007 1.158 0976 0.988  1.010 1.032 1.043  1.110  1.239
130* 1 1.018 1.163 0988 1.000 1.021  1.043  1.053  1.117  1.241
135+ 1 1.039 1180 1.009 1.021 1042 1.063 1.073 1136  1.256
140* 1 1.060 1.198  1.031 1.042 1063 1.084 1.093 1155  1.271
145+ 1 1.081 1.216  1.052 1064 1.084 1104 1114 1174  1.286
150* 1 1.102 1.234 1.074 1085 1105 1125 1134 1193  1.303
160* 1 1.145 1271  1.117 1128 1147 1167 1176 1232  1.337
170* 1 1.188 1310 1161 1171 1190 1.209 1.218 1272  1.372
180* 1 1.230 1.349 1204 1215 1233 1251 1.260 1313  1.409
190* 1 1.274 1.389  1.248 1258 1276 1.294 1302 1354  1.447
200* 1 1.317 1429 1.292 1302 1319 1.337 1.345 1395  1.485

*HS20 LANE LOAD WAS USED FOR THESE SPANS
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APPENDIX C
EXAMPLE OF A RATING PROCEDURE
BRIDGES FOR WHICH PLANS ARE NOT AVAILABLE

If a normal bridge does not show signs of distress, has been carrying normal traffic for an
appreciable length of time and capable of carrying legal loads at operating level, the steps to
calculate ratings for other vehicles are as follows:

Assume:

Operating level rating for VA Type 3 (Single Unit Truck) as 27 tons
Operating level rating for VA Type 3S2 (Truck and Semi Trailer) as 40 tons

Refer to Appendix B (Equivalent Capacity Coefficients - Simple Spans) for the coefficients.
Generally, shear does not control the rating.

For a span of 40’

Coefficients from the table in Appendix B for 40’ span:

Span  HS20 VA VA PERMIT PERMIT
(FT) GROSS Type3 Type3S2 SU4  SU5 SU6 Su7 NRL  BP-90 BP-115
40 1 1.058 1.364 0.827 0.888 0.904 0.949 0.943 1194  1.399

First, find the HS20 operating rating:

HS20 operating rating =27 tons / 1.058 = 25.51 tons, round to 26 tons
=40 tons / 1.364 = 29.32 tons, round to 29 tons

Minimum of these two values is the HS20 operating rating,
Therefore, HS operating rating = 26 tons.

Using LFR coefficients: HS inventory rating = 26 tons /1.67 = 15 tons

From the HS20 operating rating, rating for other vehicles can be obtained.

BP-90 operating rating = 26 tons x 1.194 = 31.03 tons, round to 31 tons
BP-115 operating rating = 26 tons x 1.399 = 36.37 tons, round to 36 tons



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:

[IM-S&B-87.2
Structure Replacement Funding
SPECIFIC SUBJECT: Date: October 27, 2015

Limitations on the use of Maintenance
Funding for Structure Replacement Projects | SUPERSEDES:

[IM-S&B-87.1
DIVISION ADMINISTRATOR APPROVAL.
/original signed/ /original signed/
E. Kevin Gregg Kendal R. Walus, P.E.
State Maintenance Administrator State Structure and Bridge Engineer
Approved: October 27, 2015 Approved: October 27, 2015

[IM totally revised

EFFECTIVE DATE

This Memorandum is effective immediately.

DESCRIPTION

The purpose of this IIM is to establish guidance for the use of Maintenance Funds on bridge
and Large Culvert replacement projects.

CRITERIA FOR DETERMINING THE ELIGIBILITY OF A STRUCTURE REPLACEMENT
The following criteria must be met for a structure to qualify for Maintenance Funding:
e The structure must be classified as Structurally Deficient (SD) or have an element
(deck, superstructure, substructure or culvert) with a general condition rating of 5 (on

the verge of becoming SD).

e The structure must not have been replaced nor had rehabilitation during the past 10
years.

e The ratio of rehabilitation cost/replacement cost to be 65% or greater in order to
replace a structure.
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CC:

Chief Engineer

Chief of Systems Operations

Division Administrators

District Administrators

District Construction Engineers

District Maintenance Managers
Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
Residency Administrators

Structure and Bridge Program Managers
FHWA — Bridge Section



VIRGINIA DEPARTMENT OF
TRANSPORTATION

Joint — Operations & Security Division and
Structure & Bridge Division

Instructional and Informational (1&I)

Memorandum

General Subject

VDOT’s Authority Having Jurisdiction (AHJ)
Process

Number [IM-S&B-88
[IM-OSD-01

Specific Subject This 1&1 Memo outlines and formalizes the
Authority Having Jurisdiction (AHJ) process
within VDOT.

Date December 12, 2011

Supersedes N/A

Division Administrator Approval

/Original Signed/

Thomas H. Phillips

Operations & Security Division Administrator
Approved: December 12, 2011

Thomas H. Phillips, Division Administrator,
Operations & Security Division

/Original Signed/

Kendal R. Walus, P.E.

State Structure and Bridge Engineer
Approved: December 12, 2011

Kendal R. Walus, P.E., Division Administrator,
Structure & Bridge Division




Background

VDOT has recently adopted the National Fire Protection Association (NFPA)
502 as its fire protection and fire, life, and safety standard for roadway
tunnels. Within NFPA 502, the Authority Having Jurisdiction (AHJ) is
defined as “an organization, office, or individual responsible for enforcing
the requirements of a code, or standard, or for approving equipment, an
installation, or procedures.” Provisions within NFPA 502 give the AHJ
discretion to determine the reasonable application of NFPA 502.

Purpose

The purpose of this 1& Memo is to outline and formalize the Authority
Having Jurisdiction (AHJ) process within VDOT. The process for requesting
Authority Having Jurisdiction (AHJ) approval on various fire protection and
fire, life, and safety issues will be handled through a review by the Statewide
Tunnels Oversight Committee (STOC) Executive Steering Committee (ESC)
and if approved, the STOC ESC Chair will make a recommendation for
approval of the request to the AHJ. Final approval is required by the AHJ.
The AHJ within VDOT is the Chief Engineer.

Process

Any and all fire protection and fire, life, and safety issues related to the
AHJ Process will be addressed through the STOC ESC. Any requests
for AHJ review will be coordinated through the Operations & Security
Division (OSD). OSD will coordinate the request and schedule a time on
the next STOC ESC meeting agenda to review the AHJ Request. The
technical lead will present the AHJ Request to the STOC ESC for
consideration. If the AHJ Request is approved by the STOC ESC, a
Decision Paper will be developed by the technical lead to be sent from
the STOC ESC Chair to the Chief Engineer with a recommendation for
approval.

The Decision Paper Memorandum will include the following categories: (1)
Decision, (2) Scope, (3) Background and Discussion, (4) Impacts, (5)
Recommendation, (6) Timeline, (7) Attachments, (8) AHJ Decision
Recommendation, and (9) AHJ Decision Approval.

Copies of records that are approved will remain in the Operations & Security
Division and Structure & Bridge Division.

See example Decision Paper Template in Appendix A.




Appendix A:

VDOT’S AUTHORITY HAVING JURISDICTION (AHJ) REVIEW

DECISION PAPER

DATE
MEMORANDUM
TO: Chief Engineer
CC: (1) Chief of System Operations;

(2) Operations & Security Division Administrator (or his designee); and

(3) Structure & Bridge Division Administrator (or his designee).
FROM: Statewide Tunnels Oversight Committee Executive Steering Committee, Chair

SUBJECT:  Subject of the Decision Paper

1. DECISION:
Describe the desired policy change or new method of applying / interpreting NFPA 502
(hereafter referred to as “the standard”)
2. SCOPE:
Introduction
Describe the scope of the decision paper
Relevant Sections and Referenced Documents
List the section(s) / subsection(s) of NFPA addressed in the paper
List any other documents referenced in the preparation of the paper
Stakeholders

List key stakeholders that will be affected by the decision



Purpose

Briefly state the reason the AHJ is being requested (preparer will expand on / discuss
purpose of the request in the following section)

3. BACKGROUND AND DISCUSSION:

Provide rationale for the change; background information / other related information such
as current situation — and reason for desired change

4. IMPACTS:

Impact Area Table

Check Impacted [ ] Tunnel Closure & | [ ] Water-based [ ] Control of

Area(s) Traffic Control Fire-Fighting Hazardous
Systems Materials

[_] Protection of [ ] Fire Apparatus [_] Emergency [ ] Means of

Structural Elements Ventilation Egress

[] Fire Alarm and [] Standpipe, Fire [] Tunnel Drainage [ ] Other

Detection

Hydrants, and Water
Supply

System

] Emergency
Communications Systems

[ ] Portable Fire
Extinguishers

[ ] Alternative Fuels

Describe the impacts that the decision will have — change from the current situation. Include

reference to impact areas selected in table above

5. RECOMMENDATION:

Describe proposed recommendation to resolve the decision

6. TIMELINE:

Describe the timeline and/or how long the decision will remain in place.

7. ATTACHMENTS:

Provide as attachments all the relevant sections / subsections of NFPA and referred

documents stated in the scope of the document




8. AHJ DECISION RECOMMENDATION

SIGNATURE

STOC ESC Chair

Signature/Date

9. AHJ DECISION APPROVAL

SIGNATURE

Chief Engineer

Signature/Date



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
[IM-S&B-89
VDOT Modifications to the AASHTO [IM-LD - 250
Standard Specifications for Structural TE - 375.0
Supports for Highway Signs, Luminaires
and Traffic Signals.
SPECIFIC SUBJECT: Date: October 11, 2013
Maximum Span Length Limits for Ancillary
Structures and Bridge Parapet Mounts. SUPERSEDES:
[IM-S&B-74
TE-347.0
DIVISION ADMINISTRATOR APPROVAL.:

/original signed/ /original signed/
Raymond J. Khoury, P.E. Barton A. Thrasher, P.E.
State Traffic Engineer State Location and Design Engineer

Approved: October 17, 2013 Approved: October 11, 2013
/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: October 18, 2013

Changes are shaded.

EFFECTIVE DATE:

The following requirements for maximum span limits are effective for all projects with an
advertisement on or after June 1, 2014. The moratorium on new bridge parapet mount sign
structures remains in effect on all projects.

BACKGROUND:

In 2012 as a result of the Quality Assurance and Condition Assessment of Cantilever Sign
Structures, the Department reviewed the design requirements used for construction of
Ancillary (or Sign) Structures. It was determined that the Department should establish
reasonable span limits for ancillary structures in lieu of the minimal guidance currently
provided to traffic designers on this issue. The following span length limits are established for
use in plan development for traffic structures.
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SPAN LENGTH LIMITS FOR ANCILLARY STRUCTURES:

The following span limits shall apply to structures:

Maximum Span Length

Structure Type

Span Length*, ft.

Supplemental
Requirements

Overhead Sign Structure 150 Structure shall not have a center
support.
Overhead Sign Cantilever 50 VMS or CMS signs shall not be
erected on cantilever structures.
Signal Mast Arm 78
Overhead Signal Structure 190 Signal structure shall have a

single chord or twin chord only.

Signal Twin Mast Arms

70 single arm

Maximum combined length for
both arms is 130 feet.

Span Wire Signal

225

* Span length is defined as center-to-center of column for span structure and face-of-column
to tip of arm for cantilever and signal structures.

** This 1IM supersedes Structure and Bridge IIM-S&B-74 and reiterates that there is a moratorium
on erecting any cantilever sign structures with variable message sign(s) (VMS) or
changeable message sign(s) (CMS). The original decision was based on a failure that
occurred near the |-81 weigh station near Troutville. These cantilever structures were
subject to other wind phenomena which were not adequately addressed by the
AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires
and Traffic Signals at that time. Although now addressed in the current specifications, it
is felt that a span type structure or butterfly is more suitable for the design if VMS/CMS

is/are included.

BRIDGE PARAPET MOUNTS:

Based on the Chief Engineer and Chief of Systems Operations joint memorandum issued on
July 24, 2008, the moratorium on new bridge parapet mount structures remains in effect and
new bridge parapet structures shall not be allowed. The Department has undertaken a
program to remove these structures from bridges because of the use of adhesive anchors
and inability to adequately inspect these structures. Design Waivers for new bridge parapet
mounted structures will not be approved.
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DESIGN WAIVERS:

Deviation from these span limits and supplemental requirements shall require a design
waiver and shall be requested in writing to the Assistant State Traffic Engineer for Traffic
Control Devices for approval by the Assistant State Structure and Bridge Engineer in charge
of Engineering Services. Form LD-448 shall be utilized following the procedures outlined in
[IM-LD-227. The request should include the following information: (see sample completed
form in Appendix A)

CC:

Maximum length from table above and proposed length.

Reason(s) why the maximum length criteria cannot be met.

Justification for waiver.

Any background information which documents or justifies the request including why an
alternative structure is not feasible. Examples include the following: location/site view
and/or an aerial photo with proposed placement of ancillary structure, proposed sign
message, location(s) of proposed signal and other traffic control devices, etc.

Any mitigation to further support or justify the waiver request.

Chief Engineer

Deputy Chief Engineer

State Location and Design Engineer

State Structure and Bridge Engineer

State Traffic Engineer

State Operations Engineer

Assistant State Structure and Bridge Engineers
Assistant State Traffic Engineer — Traffic Control Devices
District Structure and Bridge Engineers

State Traffic Design Program Manager
Regional Operations Directors

Regional Operations Maintenance Managers
Regional Traffic Engineers

FHWA — Bridge Section
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Appendix A
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LD-448
(10-9-13)

DEPARTMENT OF TRANSPORTATION
LOCATION AND DESIGN/STRUCTURE & BRIDGE
DESIGN WAIVER REQUEST

(See 1IM-LD-227 for the definition of Design Waiver)

IIM-S&B-89

Sheet 5 of 6

Page 1 of 2

To: Date:

Assist. State Structure and Bridge Engineer
From:

Project Designer (L&D or S&B)

tate Project Number: Federal Project Number:

)

County/City: District: Funding Source:

Project Description

From: UPC:

To:

Functional Classification: N/A Minimum VDOT GS Standard:

(Value from Table)

Min. VDOT Standard: Min. AASHTO Standard: NA

N/A

Width
Tapers

[] Ditch

[ ] Lane
[] Buffer

Stpetelévati
X Other

A Design Waiver 1s requested for the following:

Clear Zone [ ]Minim um Radius

Total Shoulder Width Pedestrian Accessibility
Paved Shoulders Width [ ]  Compliance(See IIM-LD-55)
Curb and Gutter [] Intersection ~ Sight Distance

N

(Check Here)

Strip Width

Design Waiver request must address the following:
Established design criteria versus proposed and existing criteria (including traffic dat
design speed and posted speed)

Reason the appropriate design criteria cannot be met
Justification for the proposed criteria

Any background information which documents, supports or justifies the request
Any mitigation that will be provided to further support or justify the request

Safety implications of the request
Cost to meet standard versus project cost

Attach all supporting documentation to this exhibit including crash history (past three years).

rovide this
information
plus additional
information a
requested in
I&IM. Crash
history is not
required.

* To be completed by C.O. Traffic Engineering Division

Recommend for Approval by: Date:

Assist. State Traffic Engineer-Traffic Control Dev
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LD-448
(10-9-13)

Page 2 of 2

* To be completed by C.O Structure and Bridge Division

Drop List by:
Assist. State Structure and Bridge Engineer

Date:

CC:  Appropriate Assistant State Location and Design Engineer
Project Manager
State Geometric Engineer
State Structure and Bridge Engineer
Assistant State Traffic Engineer — Traffic Control Devices
Assistant District Structure and Bridge Engineer




VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:
Ancillary Structures [IM-S&B-90.2
[IM-TE-382.1
SPECIFIC SUBJECT: Date:  April 28, 2016
VDOT Guidelines to AASHTO
Standard Specifications for Structural .
Supports for Highway Signs, SUPERSE”DMEg;&B 90.1
Luminaries, and Traffic Signals, 6" ) o
Edition, 2013 with 2015 interims
DIVISION ADMINISTRATOR APPROVAL:
/original signed/ /original signed/
Kendal R. Walus, P.E. Raymond J. Khoury, P.E.
State Structure and Bridge Engineer State Traffic Engineer
Approved: April 28, 2016 Approved: April 28, 2016

Changes are shaded.

The following VDOT Guidelines to the AASHTO Standard Specifications for Structural Supports
for Highway Signs, Luminaires, and Traffic Signals, 6™ Edition (LTS-6), 2013 with 2015 interims,
are effective for projects as stated below.

Effective Date:

Future contracts: This Memorandum shall be effective for all contracts with an advertisement
on or after July 1, 2016.

Existing contracts: Requirements in this Memorandum may be applied under existing contracts
(including existing Regional Traffic Signal Construction Contracts) if the change is approved by
the Project Engineer.

Land use permit for private developments: this Memorandum shall be effective for all projects
where the design is submitted to VDOT on or after July 1, 2016.

Design-Build or PPTA projects: this Policy shall be effective for projects with RFP released on
or after July 1, 2016.
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General Requirements:

Variance from the VDOT Guidelines to these specifications shall require a Design Waiver. For
complete information on and requirements of Design Waivers, see Section Pre.02 of Part 1 of
the Manual of the Structure and Bridge Division.

Any AASHTO Specification optional design parameter noted as “may be used at the discretion
of the owner” that are not addressed in this document shall not be used for design.

Square tube sign post, wood post, SSP-VA and SSP-VIA structures shall be provided in
accordance with the requirements as shown in the VDOT Road and Bridge Standards.

Lighting (conventional and high mast), signal (overhead, mast arm and span wire), pedestal
poles, overhead (span, cantilever and butterfly) sign structures and ITS structures (camera poles,
dynamic message signs (DMS), etc.) shall conform to the requirements of the AASHTO Standard
Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals, 6"
Edition (LTS-6), 2013 with 2015 interims with the following clarifications:

SECTION 2: GENERAL FEATURES OF DESIGN:

For additional requirements related to general features of design, see VDOT Road and Bridge
Specifications, Section 700 and VDOT Road and Bridge Standards, Section 1300. See
current IIM-S&B-89 for maximum span limits on ancillary structures and moratorium on bridge
mounted sign structures.

SECTION 3: LOADS:

Wind Loading: (LTS-6 Article 3.8 and Appendix C) The alternate method for wind pressures
provided in AASHTO Appendix C shall be used. Linear interpolation between wind contours is
not permitted. The next higher contour shall be used for design. Reduced forces shall not be
used for free swinging traffic signal and free swinging sign wind loadings. See Appendix A for
wind maps of Virginia.

For special wind regions in Bristol District shown on maps in Appendix A, the selection of the
design wind speed shall consider localized effects. The minimum design wind speed for 50 year
mean in these areas is 90 MPH, 25 year mean in these areas is 80 MPH and 10 year mean in
these areas is 70 MPH.

For bridge mounted structures/light poles and other site condition where structures may be
elevated above the surrounding terrain, the height factor used shall be increased to account for
the increased wind effects.

(LTS-6 Article C.2) Wind speeds using 50-year mean recurrence shall be used for all
conventional light poles, high mast light poles, ITS device support poles and overhead sign
structures (span, cantilever and butterfly). Wind speeds using the 10-year mean recurrence
shall be used for SSP-VA, SSP-VIA, square tube post and other ground mounted structures.
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SECTION 3: LOADS: (cont'd)

(LTS-6 Article C.2) Mast arm signal poles, mast arms, and strain poles shall be designed using
the following wind speeds:

Design Wind Speed

VDOT Traffic VDOT Districts Within for strain poles, mast
Operations Region That Region arms, and mast arm
poles
Southwest Bristol, Salem, and 70 MPH
Lynchburg
Northwest Staunton and Culpeper 70 MPH
Northern Northern Virginia 80 MPH
Richmond and
cemizl Fredericksburg SOl
Eastern Hampton Roads 90 MPH

Mast arm signal pole and strain pole foundations shall be designed for wind speeds at the
foundation location using the 25-year mean recurrence.

SECTION 5: STEEL DESIGN:

Laminated Structures: (LTS-6 Article C5.1) Laminated or multi-ply structures shall only be
used in tapered sections.

Holes and Cutouts (Unreinforced and Reinforced): (LTS-6 Article 5.14.5) The location and
size of hand holes and cutouts shall be in accordance with the details as shown in the VDOT
Road and Bridge Standards. For high mast light poles, the width of unreinforced and reinforced
holes and cutouts in the cross-sectional plane of the tube shall not be greater than 50 percent
of the tube diameter at that section.

Welding: A connection detail using a full penetration groove weld with a backing ring may be
considered for signal mast arms and high mast light poles. The backing ring shall be attached
at the top and bottom face of the ring using a continuous fillet weld.
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SECTION 11: FATIGUE DESIGN:

Fatigue Importance Categories: (LTS-6 Article 11.6)

The following fatigue importance categories shall apply to structures:

Fatigue Importance Categories
Structure Type Span Length*, ft. Fatigue Category
'g” struptures supportlng All span lengths Category |
ynamic message signs
. > 150 Category |
Overhead sign span structure <150 Category i
Overhead sign cantilever > 50 Category |
structure <50 Category |l
Overhead sign butterfly
structure All span lengths Category |l
>75 Category |
Signal mast arm structure** 50to <75 Category |l
<50 No fatigue design required
: > 190 Category |
Overhead signal structure <190 Category Il
High mast light poles All lengths Category |
Signal span wires, conventional lights poles and ITS device No fatique desian required
support poles (excluding DMS) 9 gn req

* Span length is defined as center-to-center of column(s) for span structure and face-of-column

to tip of arm for cantilever and signal structures.
** For twin mast arms, The pole, arms and connections shall be designed for the applicable fatigue
category for the longest arm attached.

Mitigation Devices: (LTS-6 Article 11.6 and 11.7.1) Mitigation devices shall not be used in lieu
of designing for fatigue.

Aluminum Light Poles: (LTS-6 Article 11.6 and 11.7.1): Internal first and second mode
vibration dampeners shall be provided and installed according to the manufacturer's
instructions in all cases. External dampeners may be used if approved by the Engineer.

Galloping Loads: (LTS-6 Article 11.7.1) Galloping loads shall not be considered in the design
of overhead sign cantilevered structures with four chord trusses, signal mast arm structures,
and multi-chord overhead signal structures.

Truck-Induced Gust Loads: (LTS-6 Article 11.7.1.3) Truck induced gust loads shall not be
considered in the design of signal mast arm and overhead signal structures.

Vertical Deflection: (LTS-6 Article 11.8) The vertical deflection of the free end of the arm for
overhead sign cantilevered structures due to the wind load effects of galloping or truck-induced
gusts shall not exceed 8.
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Section 13: FOUNDATION DESIGN:

(This section provides guidance/modifications on the AASHTO Standard Specifications for
Highway Bridges, 1996; 1997 and 1998 Interim Specifications as referenced in the AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic
Signals.)

Geotechnical Design: The factor of safety shall be as follows:

MINIMUM FACTORS OF SAFETY

Drilled Shaft

Overhead Sign
Structures and all
other types of Mast arm traffic Spread Footing
ancillary structures Signals

except for Mast
arm traffic Signals

Tip
resistance/Bearing 1.75 1.75 2.0
pressure
Torsion/SIiQing/Skin 2 oM 1.3 100
Friction
Overturning 2.25 2.25 15

(Broms Method)

((The factors of safety shown above already account for the 1.33/1.40 group overload/overstress factor. No reduction shall be
applied to the design loading used in the analysis.))

(1) Torsion Resistance shall be evaluated as specified by the AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS
(Version adopted by current 1IM-S&B-80) Section 10.8.3.5- Nominal Axial Compression Resistance of Single Drilled
Shafts. A value of 1.0 shall be used in lieu of the resistance factors as shown in Table 10.5.5.2.4-1.

(2) Passive resistance shall be reduced by 50% to limit foundation movement.

Geotechnical Design: In capacity calculations for the foundation design of a drilled shaft, the
soil resistance of the top 1.5 feet shall be neglected in the analysis for torsion/skin friction/tip
resistance. The full length of the shaft from the ground surface to the tip may be used in
overturning/horizontal deflection. The remainder of the shaft may be assumed to be fully
effective in supporting applied loads.

Horizontal Deflection: In lieu of Broms method, COM624P or other commercially available
software may be used to evaluate the overturning of shafts and to estimate shaft deflections.
For mast arm signals and span wire signals, the total horizontal deflection shall be limited to
0.75 inches at the ground level and the tip of the pile deflection shall not exceed -0.25 inches.
For other structures, the total horizontal deflection shall be limited to 0.50 inches at the ground
level and the tip of the pile deflection shall not exceed -0.15 inches. The loading used in the
analysis shall not be reduced by the allowable overload/overstress factor. The shafts shall be
modeled such that the nonlinear flexural rigidity (non-linear El, or “cracked” section) is
accounted for when the horizontal deflections are calculated.
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Section 13: FOUNDATION DESIGN:(Cont’d)

Reinforcement: Where tremie placement of concrete is anticipated, a minimum spacing of 5

inches or 10 times the size of the largest coarse aggregate whichever is greater shall be
provided in both horizontal and vertical direction. For dry shafts, a smaller space of 5 times the
size of the largest coarse aggregate may be considered. A dry shaft is when the amount of
standing water in the base of the shaft prior to concreting is less than or equal to 3 inches and

water is entering the shaft at a rate of less than 12 inches/hour.

CC:

Chief Engineer

Deputy Chief Engineer

State Operations Engineer

State Location and Design Engineer

State Operations Engineer

Assistant State Structure and Bridge Engineers
Assistant State Traffic Engineer — Traffic Control Devices
District Structure and Bridge Engineers

State Traffic Design Program Manager
Regional Operations Directors

District Transportation & Land Use Directors
Regional Operations Maintenance Managers
Regional Traffic Engineers

FHWA Virginia Administrator

FHWA — Bridge Section
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Appendix A

(Wind maps developed based on charts from Appendix C AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals, 6" Edition, 2013)
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Figure A.3-1—Isotach 0.10 Quantiles in mph: Annual Extreme-Mile 9.1 m (30 ft) Above
Ground, 10-yr Mean Recurrence Interval; Virginia

- Special Wind Region
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Figure A.3-2—Isotach 0.04 Quantiles in mph: Annual Extreme-Mile 9.1 m (30 ft) Above
Ground, 25-yr Mean Recurrence Interval; Virginia

- Special Wind Region
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Figure A.3-3—lIsotach 0.02 Quantiles in mph: Annual Extreme-Mile 9.1 m (30 ft) Above
Ground, 50-yr Mean Recurrence Interval; Virginia

- Special Wind Region



VIRGINIA DEPARTMENT OF TRANSPORTATION

STRUCTURE AND BRIDGE DIVISION
INSTRUCTIONAL AND INFORMATIONAL MEMORANDUM

GENERAL SUBJECT: NUMBER:

[IM-S&B-91
Post-Tensioned Bridge Structures
SPECIFIC SUBJECT: Date: December 13, 2016
General Requirements for the Usage,
Design and Specification of Post-Tensioned SUPERSEDES:
Bridge Superstructures None

DIVISION ADMINISTRATOR APPROVAL:

/original signed/
Kendal R. Walus, P.E.
State Structure and Bridge Engineer
Approved: December 13, 2016

New IIM

EFFECTIVE DATE:
This Memorandum is effective on December 13, 2016.

GENERAL:

The General Requirements for the Usage, Design and Specification of Post-Tensioned
Bridge Superstructures shall be in accordance with AASHTO LRFD Bridge Design
Specifications, 7" ed. and VDOT Modifications, Post-Tensioning Institute/American
Segmental Bridge Institute (PTI/ASBI) M50-3.12, PTI M55-1.12(13) and Special Provisions
referenced herein, except as modified by the following:

POST-TENSIONING STRANDS:

All post-tensioning strands shall be in accordance with the following:

e Strands required for strength and serviceability of the structure (i.e., corrosion would
reduce the load rating):

o External strands shall be carbon steel in accordance with the Special Provision for
Prestressing Steel in Post-Tensioned Structures for Design-Build and PPTA Contracts.

o Internal strands shall be stainless steel in accordance with the Special Provision for
Prestressing Steel in Post-Tensioned Structures for Design-Build and PPTA Contracts.
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e Strands required for erection purposes only (i.e. do not contribute to serviceability):

o External and internal strands shall be carbon steel in accordance with the Special
Provision for Prestressing Steel in Post-Tensioned Structures for Design-Build and
PPTA Contracts.

The steel bars for prestressing concrete members shall conform to the requirements of ASTM
A722, Type Il.

DUCTS:

All ducts shall be in accordance with the following:

e External ducts shall meet the requirements of the PTI/ASBI M50-3.12 Section 4.3.5.3;
shall be smooth high density polyethylene (HDPE) and shall be connectionless between
anchorages and shall be positively sealed. Metal ducts shall not be used for external
ducts.

e Internal ducts shall be galvanized steel and shall meet the requirements of the PTI/ASBI
M50-3.12 Section 4.3.5.1.
FILLER MATERIAL:

Where tendons are considered for the strength and serviceability of the structure, the
following shall apply:

¢ Internal ducts shall be filled with grout and may be considered bonded for the purposes of
design and load rating.

e External tendons shall be filled with flexible filler and shall be considered unbonded for the
purposes of design and load rating.

Where tendons are for erection purposes only, the following shall apply:
e Internal tendons shall be de-tensioned and removed or ducts shall be filled with grout.

e External tendons shall be de-tensioned and removed or ducts shall be filled with flexible
filler.

Grout shall be in accordance with Special Provision for Post-Tensioning System for Design-
Build and PPTA Contracts.

Grouting shall be in accordance with (PTI/ASBI) M50-3.12, PTI M55-1.12(13) and Special
Provision for Post-Tensioning System for Design-Build and PPTA Contracts.

Flexible Filler shall be in accordance with Special Provision for Flexible Filler for Post-
Tensioned Structures for Design-Build and PPTA Contracts.

Flexible Filler Operations shall be in accordance with Special Provision for Post-Tensioning
System for Design-Build and PPTA Contracts, including all referenced specifications.

Grout shall meet the requirements for Class B and C grout as outlined in PTI M55.1-12(13),
Table 3.1 and the additional requirements in 1IM-S&B-94.
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DESIGN AND DETAILING:

The bridge substructure and layout shall be developed to minimize long-term maintenance
and inspection costs for VDOT. Bridge elements shall be designed and detailed to ensure the
easiest access for inspection, evaluation, repair and retrofit consistent with ensuring long-
term maintenance, inspection and repair of the structure.

Provision shall be made for the access, anchorage attachments, pass-through openings, and
deviation block attachments to permit future addition of corrosion-protected unbonded
external tendons located inside the box section symmetrically about the bridge centerline for
a post-tensioning force of not less than 20 percent of the positive moment and negative
moment post-tensioning force.

All post-tensioning strand embedded in flexible filler shall be detailed to allow for
replacement.

All post-tensioned structures shall meet the requirements for inspectability of post-tensioned
structures as outlined in 1IM-S&B-93 Minimum Inspectability Requirements for Post-
Tensioned Bridges.

Tendon deviators shall incorporate Diabolos (“concrete duct forms”).

Anchorages shall be detailed to incorporate plastic protection caps at each end and facilitate
tendon replacement with flexible filler.

All substructures for post-tensioned structures shall meet the requirements outlined in IIM-
S&B-92.
POST-TENSIONING BARS:

Either flexible filler or grout shall be used to protect post-tensioning bars, with the exception
of permanent vertical post-tensioning bars.

Permanent vertical post-tensioning bars shall be protected with flexible filler when required
for strength and serviceability in the final structure.

Temporary vertical post-tensioning bars not required for strength and serviceability shall be
de-tensioned and removed or ducts shall be filled with flexible filler.

ACOUSTIC EMISSIONS SYSTEM:

Acoustic emissions health monitoring systems shall be installed on all post-tensioned
structures. The system shall be in accordance with the Special Provision for Acoustic
Emission Monitoring System for Detecting and Locating Wire Breaks in Strands in Tendons
for Design-Build and PPTA Contracts.

OVERLAY REQUIREMENTS:

Riding surface for all segmental post-tensioned structures shall be a rigid concrete overlay
installed on a surface prepared with Type A hydro-demolition in accordance with Section 425
of the most recent VDOT Road and Bridge Specifications.

Any overlays between 1¥4” and 4” depth shall be in accordance with most recent Road and
Bridge Specifications.
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Any overlay over 4” in depth shall require the use of structural fibers or additional #3
reinforcement spaced no more than 6” in each direction.

The bridge deck riding surface shall be evaluated in accordance with the Special Provision
for Rideability for Concrete Bridge Decks for Design-Build and PPTA Contracts.

CONSTRUCTION INSPECTION:

The Design Builder shall propose Construction Engineering and Inspection (CEIl)
Qualifications, Quality Control (QC) and Quality Assurance (QA) program to be approved by
the Department. The program shall meet or exceed all requirements of ASBI (Grouting
Certification), PTI (Post-Tensioning Operations Certification) and Precast/Prestressed
Concrete Institute (PCI), as applicable. Where conflicts exist, the Design Builder's program
shall define a specific detailed solution and order of precedence for each conflict.

The QC/QA program shall include verification and approval by the Design Builder's Engineer
of all work submitted for approval.

Qualifications for post-tensioning personnel shall be in accordance with the Special Provision
for Supplemental Post-Tensioning Personnel Qualifications for Design-Build and PPTA
Contracts.

OWNER’S QUALITY ASSURANCE:

Owner witness activities and hold points shall be in accordance with the Special Provision for
Supplemental Owner Quality Assurance During Post-Tensioned Structure and Bridge
Construction for Design-Build and PPTA Contracts.

SPECIAL PROVISIONS and SUPPLEMENTAL SPECIFICATIONS

See: APPENDIX A

CC: Chief Engineer
Division Administrators
District Administrators
District Construction Engineers
District Maintenance Engineers
Assistant State Structure and Bridge Engineers
District Structure and Bridge Engineers
Residency Administrators/Engineers
Structure and Bridge Program Managers
FHWA: Bridge Section
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APPENDIX A

Special Provision for Post-Tensioning System for Design-Build and PPTA Contracts

Special Provision Copied Note for Stainless Steel Strand for Design-Build and PPTA
Contracts

Special Provision for Flexible Filler for Post Tensioned Structures for Design-Build and PPTA
Contracts

Special Provision for Post-Tensioning Components for Design-Build and PPTA Contracts

Special Provision for Prestressing Steel in Post-Tensioned Structures for Design-Build and
PPTA Contracts

Special Provision for Supplemental Post-Tensioning Personnel Qualifications for Design-
Build and PPTA Contracts

Special Provision for Precast Concrete Segmental Superstructure Construction for Design-
Build and PPTA Contracts

Special Provision for Acoustic Emission Monitoring System for Detecting and Locating Wire
Breaks in Strands in Tendons for Design-Build and PPTA Contracts

Special Provision Copied Note for High Performance Concrete for Design-Build and PPTA
Contracts

Special Provision for Epoxy Jointing of Precast Concrete Segments for Design-Build and
PPTA Contracts

Special Provision for Rideability for Concrete Bridge Decks for Design-Build and PPTA
Contracts

Special Provision for Supplemental Owner Quality Assurance During Post-Tensioned
Structure and Bridge Construction for Design-Build and PPTA Contracts

FDOT 450: Precast Prestressed Concrete Construction
FDOT 452: Precast Segmental Bridge Construction
FDOT 453: Epoxy Jointing of Precast Segments

FDOT 462: Post-Tensioning

FDOT 926: Epoxy Compounds

FDOT 930: Materials for Concrete Repair

FDOT 938: Duct Filler for Post-Tensioned Structures (sub section 5, Flexible Filler —
Microcrystalline Wax only)

FDOT 960: Post-Tensioning Components
FDOT 975: Structural Coating Materials



VIRGINIA DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION FOR
POST-TENSIONING SYSTEM
for Design-Build and PPTA Contracts

December 9, 2016
. DESCRIPTION

A. General

The work specified in this Section shall consist of furnishing, installing, stressing and filling ducts
for prestressing steel in accordance with the Approved for Construction (AFC) plans plans and
the requirements of these specifications.

This special provision incorporates by reference the:

e Florida Department of Transportation Standard Specifications for Road and Bridge
Construction Specification Section 462, including its referenced specifications.

http://www.fdot.gov/programmanagement/Implemented/SpecBooks/January2016/JANUARY?2
016BK.shtm

e PTI/ASBI M50.3-12: Guide Specification for Grouted Post-Tensioning
http://www.post-tensioning.org/store/PTI M50.3-12: Guide Specification for Grouted PT

e PTIM55.1-12(13): Specification for Grouting of Post-Tensioned Structures

http://www.post-tensioning.org/store/PTI M55.1-
12: Specification for Grouting of PT Structures?filter name=M55

e PTIM50.1-98: Acceptance Standards for Post-Tensioning Systems

http://www.post-tensioning.org/store/PTI M50.1-98: Acceptance Standards for Post-
Tensioning Systems?filter name=post-tension&page=2

In the event that a conflict(s) exists between this Special Provision and the above referenced
specifications, the following order of precedence shall be followed:

e  This Special Provision shall govern over the PTI, PTI/ASBI and FDOT specifications.

e The FDOT specification and its references shall govern over the PTI and PTI/ASBI
specifications.

The intent of this Special Provision is that the Post-Tensioning System be compliant with the
latest Florida Department of Transportation (FDOT) Post-Tensioning Specification 462, except as
modified herein.

FDOT 462 compliant Duct Couplers shall be utilized. Any duct coupler system proposed for use
by the Contractor shall be pre-verified to fit with all existing PT bar and PT tendon geometrics,
concrete cross-section dimensions and all embedded items.

This work shall also include the furnishing and installing of any appurtenant items necessary for
the particular prestressing system used, including but not limited to anchorage assembilies,
additional reinforcing bars required to resist stresses caused by anchorage assemblies, ducts,
vents, inlets, outlets and duct filler used for pressure filling ducts. All post-tensioning components
which remain in the completed structure shall comply with the requirements of this Special
Provision and FDOT Specification 462.

Fill ducts with approved duct filler to fill all voids and install protection at end anchorage; grout
shall be in conformance the requirements set forth in this Specification and flexible filler shall be
in conformance with Special Provision for Flexible Filler for Post-Tensioned Structures and this
Specification. Provide fully filled duct and anchorage assemblies free from leaks, blockages and



voids. Provide sufficient test data to the Design Builder's Engineer of Record to verify that the
work meets the requirements of this Section. Perform filler injection operations in accordance
with FDOT Specification 462-4 and this Specification.

Definitions and Terminology

Definitions and terminology shall be in accordance with Section 2.1 of the PTI/ASBI M50.3-12
Guide Specification for Grouted Post-Tensioning and with Section 1.4 of the PTI M55.1-12(13)
Specification for Grouting of Post-Tensioned Structures, as modified by the following terms, which
apply to the prestressing of segmental bridge construction:

1.

10.

11.

12.

13.

Anticipated Set: Anticipated set is that set which was assumed to occur in the design
calculation of the post-tensioning forces immediately after load transfer.

Bar: Post-tensioning bars used in post-tensioning are normally available from 5/8" to 212"
diameter and usually threaded with very coarse thread.

Duct Filler: an approved material, grout or flexible filler (ie, microcrystalline wax), pumped into
ducts to fill voids and protect tendons from corrosion.

Duct Filler Cap (Grout Cap): A device that contains the duct filler and forms a protective cover
sealing the post-tensioning steel at the anchorage. Duct filler caps shall be removable.

Duct system: A proprietary assembly of specific models of hardware, including but not limited
to, anchorage assemblies, inlets, outlets, vents, couplers, ducts, duct connections and
couplers that is used to construct the path for a prestressing steel tendon of a particular size
and type. The entire assembly shall meet the system pressure testing requirement. Internal
and external systems are considered independent of one another.

Family of Systems: Group of post-tensioning tendon assemblies of various sizes which use
common anchorage devices and design. All components within the family of systems shall be
furnished by a single supplier and shall have a common design with varying sizes.

Flexible Filler: A microcrystalline wax, primarily grease and petroleum based waxes which
provide alternatives to cementitious grout in unbonded tendons.

Inlet (also inlet pipe or groutffiller injection port): Small diameter tubing or duct used for
injection of grout/flexible filler into a duct. Inlets shall have a positive, reversible method of
closure (valve or similar) capable of resisting pressure greater than the pressure rating of the
duct.

Local Zone Reinforcement: Reinforcement confining the volume of concrete
immediately ahead of and surrounding the anchorage device.

Microcrystalline Wax: a flexible filler used as an alternative to cementitious grout for
unbonded tendons; material is incapable of transferring force through bond between tendon
and surrounding concrete.

Outlet (also ejection pipe or grout/filler outlet vent or vent): A small diameter tubing or duct
used to allow the escape of air, water, grout/flexible filler and bleed water. Outlets shall have
a positive, reversible method of closure (valve or similar) capable of resisting pressure
greater than the pressure rating of the duct.

Permanent Bar/Tendon: A bar or strand tendon that remains in the completed structure,
regardless of its original use.

Post-Tensioning System: A proprietary assembly of specific models of hardware, including
but not limited to prestressing strands, anchorages, local zone reinforcement, ducts,
trumpets, couplers, duct filler caps, inlets, outlets, all supplied by a single supplier and used
to construct and stress a tendon of a particular size and type. The entire assembly shall meet
the system force testing, reparability, isolation, and requirement. Internal and external
systems are considered independent of one another.



14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

Pressure Rating: The estimated maximum pressure that water in a duct or in a duct
component can exert continuously with a high degree of certainty that failure of the duct or
duct component (including inlets and outlets) shall not occur (commonly referred to as
working pressure). Duct shall be air tight to a working pressure of 150 psi.

Prestressing Steel: High strength steel strand or bar. The steel element of a post-tensioning
tendon, which is elongated and anchored to provide the necessary permanent prestressing
force.

Set (Also Anchor Set, Wedge Set or Anticipated Set): Set is the total movement of a point on
the strand just behind the anchoring wedges during load transfer from the jack to the
permanent anchorages. Set movement is the sum of slippage of the wedges with respect to
the anchorage head and the elastic deformation of the anchor components. For bars, set is
the total movement of a point on the bar just behind the anchor nut at transfer and is the sum
of slippage of the bar and the elastic deformation of the anchorage components.

Set of Grout

a. Final Set of Grout: A degree of stiffening of the grout mixture greater than the initial set,
indicating the time in hours and minutes required for the grout to stiffen sufficiently to
resist to an established degree, the penetration of a weighted test needle per ASTM
C191.

b. Initial Set of Grout: a degree of stiffening of the grout mixture less than the final set,
indicating the time in hours and minutes required for the grout to stiffen sufficiently to
resist to an established degree, the penetration of a weighted test needle per ASTM
C191.

Specialty Engineer: The engineer responsible for shop drawings related to any element of the
post-tensioning system or for shop drawings related to each element being post-tensioned.
The specialty engineer shall be a registered Professional Engineer licensed to practice in the
Commonwealth of Virginia.

a. Strand, seven-wire: An assembly consisting of seven wires having a center wire enclosed
tightly by six helically placed outer wires with a uniform pitch of not less than 12 and not
more than 16 times the nominal diameter of the strand. Strands may be ASTM A416
Grade 250 Low-Relaxation; Type 2205 (UNS S32205) stainless steel in accordance with
Special Provision Copied Note for Stainless Steel Strand in Design-Build and PPTA
Contracts.

Temporary Bar/Tendon: A bar or strand tendon that does not remain in the completed
structure, regardless of its original use.

Tendon: A single or group of prestressing elements and their anchorage assemblies, which
impart prestressing to a structural member or the ground. Also included are ducts, grouting
attachments, grout and corrosion protection filler materials or coatings. The main
prestressing element is usually a high-strength steel member made up of a number of
strands, wires or bars.

Tendon Type: A description (full or short-hand) of the relative location of the tendon to the
concrete shape including orientation (vertical, draped, straight, continuity) and location
(internal or external).

Waterproof Tape — Tape conforming to ASTM D5486 Type IV.

Wire: A single, small diameter, high-strength steel member and, normally, the basic
component of strand, although some proprietary post-tensioning systems are made up of
individual or groups of single wires.

FDOT Specifications - Any reference to the VDOT Specifications herein are referring to the
2016 Florida Department of Transportation Standard Specifications for Road and Bridge



Construction.

C. DESIGN AND DETAILING

1.

Design and detailing shall be in accordance with [IM-S&B-91.

MATERIALS

A. General

1.

The materials to be incorporated into work covered by this Section shall conform to the
requirements set out herein.

Test and include required local zone reinforcement in the system shop drawings that are
submitted for system approval. Final design and details of local zone reinforcement are to be
project-specific and are the responsibility of the post-tensioning system supplier. Design
project-specific local zone reinforcement for the maximum number of strands that could be
used with a particular anchorage. Do not design the project specific local zone reinforcement
for a reduced system capacity based on a reduced number of strands. Submit signed and
sealed details of the local zone reinforcement to the Design Builder's Engineer of Record.

If any component of the post-tensioning system is modified or replaced, at any time,
excluding local zone reinforcement, the appropriate component test and entire system test, if
applicable, shall be repeated in accordance with the requirements herein and updated test
reports and revised system drawings submitted to the Design Builder’s Engineer of Record.

Ensure that all components of the system are stamped with the suppliers name, trademark
model number and size corresponding to catalog designation. Post- tensioning systems
consist of an assembly of components for various sizes of strand or bars assembled and
pressure tested. Post-tensioning systems shall have to be developed and tested both
internal (corrugated duct) and external (smooth duct) applications for each standard tendon
designation (i.e. 12 strands, 19 strands, etc.) and each standard bar size designation (i.e.
prestressing bar diameter).

B. Prestressing Steel

1.

Strand shall meet the requirements of the Special Provision for Prestressing Steel in Post-
Tensioned Structures for Design-Build and PPTA Contracts and be in accordance with the
Special Provision for Post-Tensioning Components for Design-Build and PPTA Contracts and
be in accordance with FDOT Specification 462-2.2.2.1 Strand, as modified by the following:

a. Strands required for strength and serviceability of the structure (i.e., corrosion would
reduce the load rating):

(1) External strands shall be carbon steel in accordance with the Special Provision for
Prestressing Steel in Post-Tensioning Structures for Design-Build and PPTA
Contracts.

(2) Internal strands shall be stainless steel strands in accordance with the Special
Provision for Prestressing Steel in Post-Tensioning Structures for Design-Build and
PPTA Contracts.

b. Strands required for Erection purposes only (i.e., do not contribute to serviceability):

(1) External and internal strands shall be carbon steel in accordance with the Special
Provision for Prestressing Steel in Post-Tensioning Structures for Design-Build and
PPTA Contracts.

Post-tensioning bars, including those required for erection, shall meet the requirements of the
Special Provision for Prestressing Steel in Post-Tensioned Structures for Design-Build and
PPTA Contracts and be in accordance with the Special Provision for Post-Tensioning
Components for Design-Build and PPTA Contracts.

3. Wires meet the requirements of the Special Provision for Prestressing Steel in Post-



Tensioned Structures for Design-Build and PPTA Contracts and be in accordance with the
Special Provision for Post-Tensioning Components for Design-Build and PPTA Contracts.

C. Ducts
1. General

a. Ducts for tendons shall meet the requirements of the contract drawings and as set out
herein.

b. Provision shall be made for the access, anchorage attachments, pass-through openings,
and deviation block attachments to permit future addition of corrosion-protected
unbonded external tendons located inside the box section symmetrically about the bridge
centerline for a post-tensioning force of not less than 20 percent of the positive moment
and negative moment post-tensioning force.

¢. All duct material shall be sufficiently rigid to withstand loads in accordance with 4.4.3 of the
PTI/ASBI M50.3-12 Guide Specification for Grouted Post-Tensioning.

d. Ensure that all connectors, connections and components of post-tensioning system
hardware are air and water tight and pass the pressure test requirements of 4.4.5 of the
PTI/ASBI M50.3-12 Guide Specification for Grouted Post-Tensioning.

e. All ducts shall be in accordance with the following:

(1) External ducts shall meet the requirements of the PTI/ASBI M50-3.12 Section 4.3.5.3
and conform to the Special Provision for Post-Tensioning Components for Design-
Build and PPTA Contracts; shall be smooth high density polyethylene (HDPE), shall
be connectionless between anchorages and shall be positively sealed. Metal ducts
shall not be used for external ducts.

(2) Internal ducts shall be galvanized steel and shall meet the requirements of the
PTI/ASBI M50-3.12 Section 4.3.5.1 and conform to the Special Provision for Post-
Tensioning Components for Design-Build and PPTA Contracts.

(3) Use Type C smooth high-density polyethylene (HDPE) conforming to Special
Provision for Post-Tensioning Components for Design-Build and PPTA Contracts in
all post-tensioning systems used for external tendons.

The duct system, including splices and joints shall effectively prevent leakage of cement
paste or water into the system or duct filler out of the system and shall effectively contain
pressurized duct filler during operations to fill the duct system. The duct system shall
also be capable of withstanding water pressure during flushing of a duct in the event the
duct filling operation is aborted.

2. Duct Type Designation: Except as otherwise designated in the Contract Documents, the type
of duct material used in specific applications shall in accordance with Special Provision for
Post-Tensioning Components for Design-Build and PPTA Contracts.

D. Duct Filler: Duct filler shall conform to the requirements below:

1.

Where tendons are considered for the strength and serviceability of the structure, the
following shall apply:

a.

b.

Internal ducts shall be filled with grout and may be considered bonded for the purposes of
design and load rating.

External tendons shall be filled with flexible filler and shall be considered unbonded for
the purposes of design and load rating.

Where tendons are for erection purposes only, the following shall apply:

a.
b.

Internal tendons shall be de-tensioned and removed or ducts shall be filled with grout.

External tendons shall be de-tensioned and removed or ducts shall be filled with flexible



filler.

Grouting shall be in accordance with Grouting shall be in accordance with PTI/ASBI M50-
3.12, PTI M55-1.12(13) and this Special Provision.

Grout

a.

General

Grout shall conform to the requirements of this Special Provision. Grout for tendons shall
consist of Portland cement, potable water, mineral admixtures for partial cement
replacement and other specified or approved admixtures which impart low water content,
flow, fluidity, minimal bleeding, non-shrink, thixotropic and, when necessary, set retarding
properties to the grout. Grout shall not impart metallic properties to the grout.  Also,
when specified, the grout shall have enhanced corrosion-resisting properties such as
increased resistance to chloride penetration. There shall be no deliberate addition of
materials containing chlorides.

Commercially available, prepackaged, cement-based grout mixtures meeting the
requirements of this Special Provision shall be used. Proposed grouts shall be submitted
to the Design Builder's Engineer of Record for review. Grout shall meet the requirements
of FDOT Specification Section 938.

Classification of Grout

(1) Grout may be Class B or C in accordance with PTI M55.1-12(13) Table 3.1 and the
additional requirements set forth in IIM-S&B 94.

(2) Commercial Prepackaged Enhanced Grout shall be used and shall:
(a) exhibit thixotropic properties,
(b) contain both mineral admixtures for partial cement replacement

(¢) contain chemical admixtures for improved corrosion protection and resistance to
bleed.

Water
(1) General Requirements

Water for use with cement shall be potable; clear and free from injurious amounts of
oil, acid, alkali, chlorides, organic matter, sulfides, sulfates, nitrates and other
deleterious substances. It shall not be salty or brackish. If it contains quantities of
substances which discolor it or make it smell or taste unusual or objectionable or
cause suspicion, it shall not be used unless service records of concrete made with it
indicates that it is not injurious to the quality of the concrete or approved by the
Design Builder's Engineer of Record. Samples arriving at the Design Builder’s
independent testing laboratory shall be allowed 14 days for completion of tests. At
the discretion of the Department, additional compliance testing may be required at
any time, of any water source.

Water from city water supplies that are approved by a public health department may
be accepted without testing. All other sources of water shall meet the requirements
2016 VDOT Road and Bridge Specification Section 216. The Design Builder’s
independent testing laboratory shall provide certified copies of reports and test data
of water samples Quality Assurance Manager (QAM). Water for grout shall be tested
monthly.

(2) Storage

Store grout and grout constituents in climate and temperature controlled enclosures
or other suitable means of providing protection against potential damage due to
environmental conditions. All manufacturers’ recommendations are to be strictly



followed and no grout is to be stored on site for longer than 30-days.

E. Flexible Filler: Flexible filler shall conform with the requirements set forth in the Special Provision
for Flexible Filler for Post-Tensioned Structures for Design-Build and PPTA Contracts.

a. Flexible filler operations shall be in accordance with this Special Provision.
F. Other Materials

Other required materials shall meet the requirements of following:

WALET .. VDOT Specification Section 216
GIrOUL e [IM-S&B-94.0

EPOXY MOMar .....c.oeveeiiiiieiee e VDOT Specification Section 243
Flexible Filler ... VDOT Special Provision**
Elastomeric Coating System .........cccvviviiiiieene FDOT Specification Section 975**
High Molecular Weight Methacrylate .................... VDOT Approved List No. 28
Epoxy Primer (EP-3B)......cccoviiieiiiiiie e, VDOT Specification Section 243
EPOXY (EP-3T).eeiiieieieiie e VDOT Specification Section 243

** use only products that are currently listed on the Florida Department of Transportation (FDOT)
Approved Products List (APL) and that meet the requirements of these specifications.

G. Component Samples

The following samples of materials and devices shall be furnished by the Design Builder, and
delivered to selected locations as designated by the Department, at the Design Builder's
Expense. Samples shall be in accordance with FDOT Specification 462-2.5 Component
Samples, as modified by the following:

1. Prestressing elements shall be sampled in accordance with FDOT Specification 462-2.5.1
Prestressing Steel, as modified by the following:

a. All testing shall be done in accordance with ASTM Specifications.

b. With each sample of prestressing strand or bar furnished for testing, the Design
Builder shall submit a certification stating the manufacturer's minimum guaranteed
ultimate tensile strength of the sample furnished.

c. One of each of the samples furnished to represent a LOT shall be tested. The remaining
samples, properly identified and tagged, shall be stored by the Design Builder's Engineer
of Record for future testing. In the event of loss or failure of the component the stored
sample shall be utilized to evaluate for minimum strength requirements. For acceptance
of the LOT represented, test results shall show 100% of the guaranteed ultimate tensile
strength.

(1) For strand: three randomly selected samples, 5 feet long, per manufacturer, per size of
strand, per shipment, with a minimum of one sample set for every ten reels delivered.

(2) For bars: three randomly selected samples, 5 feet long, per manufacturer, per size of
bar, per heat of steel, with a minimum of one sample per shipment.

(3) If bar couplers are to be used, three samples with two specimens each consisting of
four foot lengths of the specific prestressing bar coupled with a bar coupler from the
materials to be used on the project.

(4) One unit of each prestressing anchorage to be used on the project.

(5) For each type of duct material intended for the project, one sample, four feet long,
from each production lot or per 10,000 linear feet, whichever is greater.



Samples shall be furnished at least 90 days in advance of the time they are to be
incorporated into the work.

The Department and Design Builder's Engineer of Record each reserves the right to
reject for use any material or device which is obviously defective or damaged.
Acceptance of any material or device shall not preclude subsequent rejection if material
is damaged in transit or later found to be defective for any reason.

2. Grout samples shall be in accordance with FDOT Specification 462-2.5.2 Grout, as modified
by the following:

a.

Construct 4-ft high by 2-in diameter sample at the anticipated project low temperature.
Slice specimens 4-in long from top and bottom; test for compressive strength at 28 days.
Compressive strengths measured for specimens taken from the top and bottom of the
sample shall not vary by more than 10%.

lll. QUALIFICATIONS

A. Provide all project personnel and crew foreman qualifications in accordance with Special
Provision for Supplemental Post-Tensioning Personnel Qualifications for Design-Build and PPTA
Contracts.

IV. SUBMITTALS

A. General

Submit shop drawings, working drawings and manuals in accordance with this and other
applicable Special Provisions. The Specialty Engineer shall produce, sign and seal all shop
drawings related to post-tensioning.

The Design Builder shall detail and engineer shop drawings that include, but are not limited to:

1. A complete description of, and details covering, each of the prestressing systems to be used
for permanent and temporary tendons. Prepare shop drawings to address all requirements
stated in the Approved for Construction (AFC) plans and the requirements stated herein.
Submissions shall:

a.

> @ =

Be submitted in their entirety as a single electronic file only. Partial submissions shall not
be accepted. Partial submissions are defined as including reference to anything that is
not part of the AFC plans or specifications. Where resubmission is made to address
review comments, revised submittal package, to include all portions of the original
submittal, shall be submitted in entirety as a single electronic file.

Show tendon geometry and locations complying with the AFC plans and the limitations of
the selected post-tensioning system

Show all inlets, outlets, high point outlet inspection details, anchorage inspection details
and permanent filler caps, protection system materials and application limits. Location of
outlets shall account for effects of grade and dead load deflections.

Designate and identify the specific prestressing steel, anchorage devices, bar couplers,
duct material and accessory items.

Provide properties of each of the components of the prestressing system.

Show details covering assembly of each type of prestressing tendon.

Identify equipment to be used in the prestressing sequence.

Detail procedures and sequence of operations for prestressing and securing tendons.

Show all parameters to be used to calculate the typical tendon force such as: expected
friction coefficients, anchor set and prestressing steel relaxation curves.

Provide test results from Independent test lab indicating grout meets requirements of



specifications.
k. Provide QC plan that includes all test results, material details, etc.

2. Complete details of the anchorage system for prestressing including certified copies of the
reports covering tests performed on prestressing anchorage devices and details for any
reinforcing steel needed due to stresses imposed in the concrete by anchorage plates.

3. Details, materials and procedures for filling prestressing tendon ducts in accordance with the
requirements of this Special Provision including, but not limited to, the following: the materials
and proportions for duct filler, details of equipment required for placement of duct filler,
including methods of mixing and placing grout or required procedures for placement of
flexible filler, as applicable. Provide locations and details of inlets and outlets for duct filler
and the direction of filling operations.

4. Elongation calculations shall be revised when necessary to properly reflect the modulus of
elasticity of the wire or strand as determined from in-place friction testing in accordance with
Acceptance and Testing Section VII.

5. Complete details of the apparatus and method to be used for the in-place friction test
required by the Acceptance and Testing Section VII.

V. TRANSPORTATION, HANDLING AND STORAGE

A.

Manufacturer’'s Lots (Quality Control): LOT Identification shall conform to FDOT Specification
462-6.2 LOT Identification, modified by the following:

1. Materials, including but not limited to grout materials, with a total time from manufacturer, in
excess of six months, shall be retested and certified by the supplier before use or be
removed from the project and replaced.

2. Low relaxation strand shall be clearly identified as required by ASTM A416. Any strand not so
identified shall be rejected.

3. The Design Builder shall furnish manufacturer’s certified reports covering the tests required
by this Specification to the Design Builder's Engineer of Record. A certified test report stating
the guaranteed minimum ultimate tensile, yield strength, elongation and composition shall be
furnished for each lot of prestressing strand. When requested, typical stress-strain curves for
prestressing strand shall be furnished. A certified test report stating strength when tested
using the type prestressing strand to be used in the work shall be furnished for each Lot of
prestressing anchorage devices.

Prestressing Steel: Prestressing steel shall conform to FDOT Specification 462-6.3 Prestressing
Steel, modified by the following:

1. Any reel that is found to contain broken wires shall be rejected and the reel replaced.

2. Specifically designate low relaxation (stabilized) strands per requirements of ASTM A416.
Strands not so designated shall be rejected.

Duct Filler: Shipping and handling of filler shall be in accordance with FDOT Specification 462-
6.4 Filler.

Duct and Pipe: Shipping and handling of duct and pipe shall in accordance with FDOT
Specification 462-6.5 Duct and Pipe, and modified by the following:

1. End caps supplied with the duct shall not be removed until the duct is incorporated into the
bridge component.

2. Duct shall be stored in a location that is dry and protected from the sun.
If necessary, wash exterior of capped duct prior to use to remove any contamination.

Flushing duct shall not be permitted except as provided for by IIM-S&B 94.



VL.

CONSTRUCTION

Perform all post-tensioning field operations under the direct supervision personnel meeting the
qualifications in accordance with Special Provision for Supplemental Post-Tensioning Personnel
Qualifications for Design-Build and PPTA Contracts.

A. System Installation: shall be in accordance with FDOT Specification 462-7.2, as modified by the
following:

1.

3.

General: Accurately and securely fasten all post-tensioning anchorages, ducts, inlet and
outlet pipes, miscellaneous hardware, reinforcing bars, and other embedments at the
locations shown on the AFC plans or on the approved Shop or Working Drawings or as
otherwise approved by the Design Builder's Engineer of Record. Construct tendons using
only duct splices shown in the AFC plans or as approved in the shop drawings.

Ducts

a.

Ensure that all alignments, including straight portions, curves, and curves in diabolos, are
smooth and continuous with no lips, kinks or dents.

Carefully check and repair all ducts in accordance with FDOT Specification 462-7.5
Repair, as necessary before placing any concrete.

After installing the ducts and until duct filler placement is complete, ensure that all ends of
ducts, connections to anchorages, splices, inlets and outlets are sealed at all times.
Briefly open low point drains just prior to tendon installation and again just prior to filler
injection for drainage of any water that may be present within the duct. Provide an
absolute seal of anchorage and duct termination locations by using pipe plugs or equal.
Duct filler inlets and outlets shall be installed with plugs or valves in the closed position.
Tape of any sort shall not, by itself, be allowed as a means to close inlets or outlets.
Waterproof tape meeting ASTM D5486 may be used to seal around valves at vents or
outlets.

Any additional corrosion resistant reinforcing (CRR) required to support or stabilize post-
tensioning ducts shall be supplied at no expense to the Project. Before and after
installation in the forms, the ends of ducts shall at all times be sealed to prevent entry of
water and debris. The ends may be open during installation, when required.

All splices, joints, couplings, connections (inlet and outlet) and valves shall be part of the
approved post-tensioning system. Approved shrink-sleeve material may be used to repair
duct. The use of any kind of tape to repair or seal duct shall not be not permitted. Special
wrap designed for duct repair may be used with approval of the Design Builder’s
Engineer of Record.

Installation tolerances shall be in accordance with FDOT Specification 462-7.2
Installation Tolerances.

(1) In all other cases, ensure that tendons are not out of position by more than plus or
minus 1/4 inch in any direction in all other cases not listed in FDOT Specification 462-
7.2.

(2) Angle changes at duct joints shall not be greater than plus or minus 4 degrees in any
direction and shall be accomplished with smooth transitions without any kinks. In no
case shall the arithmetic difference be greater than 6 degrees.

(3) If conflicts exist between the reinforcement and post-tensioning duct, the position of
the post-tensioning duct shall prevail and the reinforcement shall be adjusted locally
with the approval of the Design Builder's Engineer of Record and at no additional
expense to the Department.

Inlets, Outlets and Drains

a.

Inlets and outlets, as specified in the Special Provision for Precast Concrete Segmental



Box Girder Construction for Design-Build and PPTA Contracts”, shall be installed on each
duct to serve as injection or vent ports during duct filling operations. These shall be at
locations shown on the AFC Plans or approved Shop Drawings and in accordance with
the following:

Inlets (Filler Injection Ports) shall be provided for injecting duct filler into the duct.

Outlets (Filler Exit Vents) shall allow the escape of air, water, duct filler and bleed water,
as appropriate. The inner diameter of inlets and outlets shall be at least 3/4 in. for
tendons. Unless specifically shown on the AFC plans, Vents and Ports shall be gradually
turned down (with no kinks) to exit on the underside of the top slab or to an internal face.
Vents and Ports shall only exit the top deck slab surface at barriers.

Inlets and Outlets shall be of flexible HDPE pipe.

The length of an inlet port or outlet vent shall extend sufficiently out of the concrete to
allow for proper closing. At all high points the outlet shall connect at the uppermost part of
the duct cross section. At low points the outlet shall connect at the lowest part of the duct
cross section.

Inlets and Outlets shall be placed at locations shown on the AFC plans including
approved shop drawings and on the approved Duct Filling Operation Plan at a minimum,
place filler inlets and outlets at locations shown in the following locations:

(1)  Atthe top of each tendon anchorage and top of filler cap.

(2) At each high point after accounting for the effects profile grade on the duct profiles
of the duct profile when the vertical distance between the highest and lowest point
is more than 20" including the effects of grade.

(3)  Anoutlet at each low point of the tendon.

(4) An inlet at the lowest point of the tendon after accounting for the effects profile
grade on the duct profiles. Judgment should be used in locating the lowest point.
For example, if the absolute low point is in a deviation block for an external tendon,
then place the inlet close to the block in the accessible portion of the duct.

(5) Atall low points the inlet/outlet shall be free draining.

(6) At major changes in the cross section of the duct, such as couplers and
anchorages.

(7) At each side of couplers.
(8) At adistance of approximately 3 ft. from on either side of the high point.

(9) For external tendons, provide vents as close to the inside face of the diaphragm as
practical, located on the top of the duct.

(10) At other locations recommended by the Design Builder’s Engineerof Record.

All connections to ducts shall be made with metallic or plastic structural fasteners.
Approved shrink-sleeve material shall be used at all connections including vent and duct
filling pipes, except where otherwise specified herein. Inlets and outlets, including vents
shall be air tight, taped as necessary, and shall provide means for injection of duct filler
and for sealing.

All inlets and outlets shall be permanently sealed to prevent water infiltration to the filled
tendon. Sealing details are to be submitted for approval to the Design Builder’s
Engineerof Record.

All inlets and outlets, including filler injection and vent pipes shall be fitted with positive
mechanical shut-off valves and shall be fitted with valves, caps or other devices capable
of withstanding the pumping pressures.



4. Tendons: Installation of tendons shall be in accordance with FDOT Specification 462-7.2.4
Tendons, as modified by the following:

a.

Ducts shall not be flushed.

b. For smooth passage through the duct, round ends of the pre-assembled tendon(s). Cut

strands using an abrasive saw or equal. Flame-cutting is not allowed.

Do not install permanent tendons before the completion of testing as required by these
Specifications or AFC plans. The two exceptions to this requirement are:

(1) The tendon to be tested in the In Place Friction Test may be installed for the test.

(2) Transverse tendons may be preinstalled in precast segmental boxes prior to

concrete casting.

B. Post-Tensioning Operations

Post-tensioning operations shall be in accordance with FDOT Specification 462-7.3 Post-
Tensioning Operations, as modified by the following:

The design of the structure is based on the assumed friction and wobble coefficient shown in the
AFC plans. The post-tensioning forces shown are jacking forces and do not include losses in the
system or thermal effects.

1. General

a.

Concrete strength: post-tensioning shall only be applied when the concrete has
attained the required compressive strength as determined from test cylinders cured under
the same conditions as the structural concrete.

Proving of Post-Tensioning Ducts: Except as described below, upon completion of
concrete placement, prove that the post-tensioning ducts are free and clear of any
obstructions or damage and are able to accept the intended post-tensioning tendons by
passing a torpedo through the ducts. Use a torpedo having the same cross-sectional
shape as the duct and that is a 1/4 inch smaller all around than the clear, nominal
inside dimensions of the duct. The torpedo shall have smooth corners with 1/16 inch
round-overs at each end. Make no deductions to the torpedo section dimensions for
tolerances allowed in the manufacture or fixing of the ducts. For straight ducts, use a
torpedo at least 2 feet long. For curved ducts, determine the length so that when both
ends touch the outermost wall of the duct, the torpedo is 1/4 inch clear of the innermost
wall. If the torpedo shall not travel completely through the duct, the Design Builder's
Engineer of Record shall reject the member, unless a workable repair can be made to
clear the duct. The torpedo shall pass through the duct easily, by hand, without
resorting to excessive effort or mechanical assistance. The torpedo shall be passed
through the duct in the same direction as the prestressing being placed.

Alternatively, for 4-strand tendons placed within flat ducts and used for transverse post-
tensioning of precast segmental box girders, strands may be preplaced in the ducts
prior to concrete casting. Prove that the post-tensioning ducts are free and clear of any
obstructions or damage by moving the group of strands back and forth within the duct
for a minimum distance of 1 foot in each direction. Ensure the strands are easily
moveable within the duct by hand without the need for excessive effort or mechanical
assistance. The time limit between initial placement of the strand and grouting of the
stressed tendon begins when the strand is first placed in the duct.

The Design Builder's Engineer of Record shall reject ducts or any part of the work
found to be deficient. Perform no remedial or repair work without the Design Builder
Engineer of Record’s approval.

2. Stressing Equipment: Stressing equipment shall conform with FDOT Specification 462-7.3.1
Stressing Equipment, as modified by the following:



a. For each jack and gauge unit used on the project, furnish certified calibration charts and
curves to the Design Builder's Engineer of Record prior to stressing. Supply
documentation denoting the load cells calibration date and traceability to NIST (National
Institute of Standards and Technology) along with the jack/gauge calibration.

Stressing Tendons

a. Tension all post-tensioning strands with hydraulic jacks so that the post- tensioning force
is not less than that required by the AFC plans or approved shop drawings, or as
otherwise approved by the Design Builder's Engineer of Record.

b. Jacking Maximum Stress: The maximum temporary stress (jacking stress) in the post-
tensioning steel shall not exceed the value specified in the Table below. Do not
overstress tendons to achieve the expected elongation.

c. Initial and Permanent Stress

(1) The post-tensioning strand shall be anchored at initial stresses that shall result in the
long term retention of permanent stresses or forces of no less than those shown on
the AFC plans or the approved shop drawings. Unless otherwise approved by the
Design Builder's Engineer of Record, the initial stress after anchor set shall not
exceed the values specified below:

Max. Temp. Max. Initial
Strand Type Stress Stress
Grade 270, Low Relax Strand 80% 70%
Low Relax, Stainless Steel Strand 70% 60%

d. Post-tensioning forces shall not be applied until the concrete has attained the specified
compressive strength as evidenced by tests on representative samples of the
concrete. These samples shall be stored under the same conditions as the concrete in
order to accurately represent the curing condition of the concrete in place.

e. Stressing Sequence Except as noted on the AFC plans or the approved shop drawings,
permanent post-tensioning tendons shall be stressed from both ends. The required force
may be applied at one end and subsequently at the other end or simultaneously at both
ends. Strands over 300ft long shall be jacked from both ends, simultaneously.

(1) Single end stressing is permitted when the following are satisfied:
(a) Space limitations prohibit double end stressing.

(b) The calculated elongation of the post-tensioning steel at the second end is 1/2
inch or less and wedges are power seated.

(c) Single end stressing applied at alternate ends of paired adjacent post- tensioning
tendons is required to produce a symmetrical force distribution in
agreement with the plan design.

For construction in stages where some tendons are required to be stressed
before others, install and stress in accordance with the AFC plans or approved
shop drawings or as otherwise approved by the Design Builder's Engineer of
Record.

f. Elongation: Procedures for elongation shall be in accordance with FDOT Specification
462-7.3.2.4 Elongation, as modified by the following:

(1) A permanent record shall be kept of gauge pressures and elongations at all times
and shall be submitted to the Design Builder's Engineer of Record. The post-



tensioning force may be verified as deemed necessary by the Design Builder’s
Engineer of Record.

(2) After testing, if the values cannot be reconciled, strands shall be de-tensioned and
removed. The empty duct shall be investigated and evaluated prior to reinstalling new
strand. Removed strand shall be discarded.

Friction: Provide actual expected friction and wobble coefficients and anchor set in the
shop drawings; calculations shall be submitted to the Department which show a typical
tendon force diagram on shop drawings based upon expected actual coefficients and
values for the post-tensioning system to be used.

If, in the opinion of the Design Builder's Engineer of Record, the actual friction
significantly varies from the expected friction, revise post-tensioning operations so the
final tendon force is in agreement with the AFC plans. When friction shall be reduced,
graphite may be used as a lubricant, subject to the approval of the Design Builder’s
Engineer of Record.

Tendon Wire Failure: Wire Failures in Post-Tensioning Tendons shall conform to FDOT
Specification 462-7.3.2.6 Tendon Wire Failure, as modified by the following:

(1) Post-tensioning bars and their hardware used to apply temporary post-tensioning
may be reused as temporary bars if they are undamaged.

(2) The Post-Tensioning Supplier shall provide written recommendations, to the Design
Builder's Engineer of Record, regarding limitations on the numbers of reuses for
temporary prestressing components.

Cutting of PT Steel shall be in accordance with FDOT Specification 462-7.3.2.7 Cutting of
PT Steel.

Record of Stressing Operations shall be kept as a written record for each tendon installed
in accordance with FDOT Specification 462-7.3.2.8 Post-Tensioning Operations Record,
as modified by the following:

1)  Project name

(

(2)  Financial Project ID and Department’s Project Number

(3) Design Builder and sub-contractor

(4) Results of pressurization testing including documentation of repairs
(5) Results of torpedo testing including documentation of repairs
(6) Date and time of relevant mock up test

(7) Tendon location, size and type

(8) Date tendon was first installed in ducts

(9) Reel number for strands and heat number for bars

(10) Tendon cross-sectional area

(11) Modulus of elasticity

(12) Date Stressed

(13) Jack and Gauge numbers per end of tendon

(14) Required jacking force

(15) Gauge pressures

(16) Elongations (theoretical and actual)

(17) Anchor sets (anticipated and actual)



(18) Stressing sequence (i.e., tendons to be stressed before and after)
(19) Stressing mode (one end/ two ends/ simultaneous)

(20) Witnesses to stressing operation (Design Builder and inspector)
(21) For Grouted Ducts:

(a) Grout batching and testing information

(b) Grout expiration date

(c) Date ducts filled

(d) Results of post-grouting inspection at each high vent
(22) For Flexible Filler:

(a) Manufacturer and testing information

(b) Flexible filler expiration date

(c) Date ducts filled

(d) Results of post-filling inspection at each high vent

Record any other relevant information. Within 3 days of stressing and/or grouting, provide
the Design Builder's Engineer of Record with a complete copy of all Design Builder-
recorded stressing and grouting operations data.

4. System Protection shall be in accordance with FDOT Specification 462-.7.3.3 System
Protection, as modified by the following:

a.

Ducts shall not be flushed in the event that tendon contamination occurs, unless
otherwise directed, in writing, by the Department.

Before installation of tendons in ducts: Protect all prestressing strands against physical
damage and corrosion at all times, from manufacturer to final grouting, placement of
flexible filler or encasing in the concrete. The Design Builder's Engineer of Record shall
reject prestressing strands that has sustained physical damage. Immediately replace or
restore packaging damaged from any cause, to the original condition.

During Installation of Prestressing in the Structure

(1) Prestressing steel: For bars located in superstructures and all strands, the time
between the cap removal to allow the first installation of the prestressing in the duct
and the completion of the stressing and duct filling operations shall not exceed 14
calendar days. Any light surface corrosion forming during this period of time shall not
be cause for rejection of the prestressing strands provided the prestressing strands
are protected for the entire time from installation through duct filling. If the protection
system is breached, prestressing strands may be required to be removed and
replaced if strands no longer meet the acceptance criteria found in PTI/ASBI M50.3-
12 Section 11.5.

Flushing duct shall not be permitted except as provided for by IIM-S&B 94.

CRS

Vacuum grouting is required to repair all voids.

=

Except when waived, in writing, by the Design Builder's Engineer of Record and in
concurrence with the Department’s Representative, failure to place duct filler around
tendons within the calendar days specified shall result in stoppage of the affected
work and removal of at least one prestressing element (strand or bar) for inspection
and dehumidification of the duct.

(5) Prestressing shall not be installed while it is raining, snowing or water is otherwise
condensing or being deposited on steel (fog, misting, wave action, etc.). Prestressing



strands which have been wetted from any cause shall not be placed until after it has
dried.

d. After Installation of Tendons in Ducts

(1)

(4)

The prestressing steel shall be protected from corrosion; all prestressing strands
shall be protected from the elements. The duct system shall be sealed to prevent
moisture intrusion from the beginning of tendon installation to completion of grouting,
as provided below.

As discussed in Construction Section VI of this specification, the ends of ducts and
anchorages and all duct connections shall be sealed at all times during and following
installation in the forms to prevent entry of moisture and debris except as required to
actually install the prestressing. In addition, all duct filler ports and vents shall be
closed or plugged at all times during the period prior to duct filling; all duct filler ports
and vents shall be accessible at all times.

Duct filling shall proceed as soon as possible after installation and stressing of the
tendons. Typically, the time from installing the tendons in an unstressed condition to
duct filling after stressing shall not exceed 10 days, except cantilever tendons, which
may fill ducts after erection of the entire cantilever, provided the period between
tendon installation and duct filling does not exceed 21 days. This requirement is only
waived given the temperature considerations listed in Section VI.B.4 of this
specification below.

The time between tendon installation in an unstressed condition to duct filling after
stressing shall not exceed the above time limits, or as outlined in Section VI.B.4 of
this specification below, without approval of the Design Builder's Engineer of Record:

(a) Tendon Protection Between Installation and Stressing: Measures shall be taken
to protect the prestressing strand when there is a period of inactivity (eg. When
no crew is working) for more than 3 hours between installation of the tendons in
ducts and stressing. Bare strand projecting out of the duct shall be wrapped
continuously in plastic sheeting and plastic seams shall be sealed using
waterproof tape. The plastic wrap shall extend to the tendon anchorage, and the
anchorage opening shall be sealed with plastic and waterproof tape sufficient to
prevent moisture intrusion. All duct filler ports and vents shall be closed or
plugged, and all duct connections shall be sealed.

(b) Tendon Protection During Staged or Segmental Construction: When AFC plans
provide for the tendons to be installed in one unit or segment, either
longitudinally, transversely or vertically, with a length of bare strand left projecting
for purposes of threading into another unit or segment during later erection
operations, the provisions described in Section VI.B.4 shall apply. All of the
prestressing strand shall be protected immediately after it is first installed in the
first unit or segment until the tendon is protected by duct filler in the second unit
or segment.

(c) Tendon Protection Between Stressing and Duct Filling: Anchorages should be
capped or otherwise sealed again immediately following stressing and cutting of
strand tails.

If permanent duct filler caps are specified, duct filler caps shall be installed within
12 hours of stressing.

If permanent duct filler caps are not specified, the end anchorage region of the
tendon shall be sealed against moisture intrusion using plastic sheeting and
waterproof tape within 3 hours of stressing except as specified in Section VI.B.4
below.

In all cases, tendons and ducts shall be thoroughly blown dry with oil-free



compressed air immediately prior to sealing or capping of the anchorages. In
addition, all duct filler ports and vents shall remain plugged, sealed or otherwise
capped, and all duct connections shall be sealed, except as specified in Section
VI.B.4 below.

(5) Use of Temporary Corrosion Inhibitors

The use of corrosion inhibitors such as vapor phase inhibitors or water-soluble oils for
temporary corrosion protection is not permitted without prior approval of the Design
Builder's Engineer of Record. If approved, apply corrosion inhibitors to the strand(s)
prior to installation.

(6) Tendons in ducts left unfilled for extended periods shall be permitted given strict
compliance with the following specifications.

Allowance for increase in time between stressing and duct filling operations shall only
be allowed for post-tensioning which cannot proceed with duct filling operations
within the lower temperature limits set forth in this specification, and with the approval
of the Design Builder’s Engineer of Record. Every effort shall be taken to minimize
the length of time and number of unfilled post-tensioning tendons or bars during
winter months. Duct filling of previously unfilled post-tensioning shall take top priority
when temperature limits allow duct filling operations to continue.

For anchorages where a permanent duct filler cap is not specified a rigid temporary
cap capable of providing a seal against moisture intrusion for the duration of time the
post-tensioning ducts remain unfilled shall be used. This cap shall be placed within
24 hours of stressing. Permanent caps shall be used where applicable.

All duct filler ports and vents shall remain plugged, sealed or otherwise capped, and
all duct connections shall be sealed, 24 hours prior to duct filling, all low vent ports
shall be opened. At each low vent port the duct shall be inspected for water. If water
is found, then all ports shall be resealed and the duct shall be dried using dry air.
Following the drying process all low vents shall be re-inspected. All open vent ports
shall not be exposed to the weather for the full length of time the post-tensioning
ducts remains unfilled.

Upon inspection, if post-tensioning strands in unfilled ducts shows signs of corrosion
(other than light surface rust with no pitting in accordance with PTI/ASBI M50.3-12
Section 11.5); immediate corrective measures shall be taken. Corrective measures
may include, but are not necessarily limited to, re-establishing moisture tight seals,
alternate corrosion protection, external heating, tendon replacement and restressing.

Details for protecting post-tensioning strands in unfilled ducts through extended
periods and the procedures for expeditious filling of the unfilled ducts shall be
submitted as a part of the Filler Injection Operations Plan submittal outlined in
Section VI.C of this specification.

e. Anchorages shall be in accordance with FDOT Specification 462-7.3.3.2.

C. Filler Injection Operations shall be in accordance with FDOT Specification 462-7.4 Filler Injection
Operations, as modified by the following:

1. Grouting Operations

a. Grouting Operations Plan: In addition to the procedures and requirements provided in
FDOT Specification 462-7.4.1.1, the plan shall, at a minimum, address these additional
items:

(1) Provision for access at alternate inlet sites
(2)  Provisions for spoil in order to allow for correction of mixing errors.

(3) Before grouting operations begin (a minimum of 30 days prior), a joint meeting of



the Design Builder, grouting crew, the Design Builder’s Engineer of Record, and
Department Representative shall be conducted. At the meeting the grouting
operation plan, required testing, corrective procedures and any other relevant
issues shall be discussed to ensure a mutual understanding of the proposed
activities and processes.

After the Design Builder's Grouting Operations Plan is given preliminary approval
by the Design Builder’s Engineer of Record and before grouting of permanent
tendons commences, the performance of a Mock-Up Test in accordance with 1IM-
S&B-94 shall be required. The purpose of this test is to verify that the materials and
procedures proposed shall properly grout the tendons. It shall also serve as
training for the grouting personnel on site. The test shall be conducted at the
project site.

The Mock-Up Test shall consist of grouting an external tendon in a clear duct with
a duct profile as indicated below. The Design Builder shall use the same
equipment, materials, connections, and procedures that are in the Approved
Grouting Operations Plan.

(a) The Test Specimen shall be in accordance with [IM-S&B-94.

(b) The duct material shall match the size and shape including deformation shape
and spacing of the longest tendon being mimicked.

(c) The duct shall be transparent.

(d) A minimum of four (4) grout inlets/outlets shall be placed, one at each end and
one at each lower deviation within 4' of the low side of the lowest deviation.

(e) Inside the duct, there shall be the same number and type of prestressing
strands in the longest longitudinal tendon; post-tensioning strand is not
required to be stressed.

(f) The Design BuilderContractor shall stress the tendon or make other
modifications to the grout mock-up as may be required to demonstrate the
success of the Design Builder’s grout operations; these modifications shall be
submitted to the Engineer of Record for review and approval. Modifications
shall be considered, but shall be at no additional cost to the Design Builder’s
Engineer of Record.

The Design Builder shall submit for approval the test set-up including materials,
geometrics, procedures to be followed and, the anticipated amount of bleed water
for this specimen.

The test shall be considered successful if all of the following conditions are
satisfied:

(a) The methods and materials in the approved duct filling plan can completely fill
ducts and surround the tendon to the satisfaction of the Design Builder’s
Engineer of Record in one continuous operation, including filling ducts from
multiple locations if included in the Duct Filling Plan.

(b) There are no air voids over 0.5" in diameter in the inclined length after the duct
filler has hardened.

(c) Where grout is used, there is not excessive bleed water at either end over the
anticipated amount and all grout cures to the required strength.

If the test is run and not considered to be successful by the Design Builder’s
Engineer of Record then the Design Builder shall resubmit a modified Test Plan
after updating procedures to remedy the deficiencies noted by the Design Builder’s
Engineer of Record. A successful Mock-Up Test shall be completed before post-
tensioning operations including stressing can begin.



(9) The cost of all labor, materials and incidental items required to perform this
Grouting Mock-Up Test shall be included in the contract unit price bid for Post-
Tensioning Strand.

Inlets and Outlets shall be in accordance with FDOT Specification 462-7.4.1.2 Inlets and
Outlets.

Supplies for grouting operations shall be in accordance with FDOT Specification 462-
7.4.1.3 Supplies, as modified by the following: where water is not supplied through the
public water supply system, a water storage tank of sufficient capacity shall be provided.

Equipment for grouting operations shall be in accordance with FDOT Specification 462-
7.4.1.4 Equipment, and as modified by the following:

(1) Mixer and Storage Hopper

(a) Evidence of accuracy shall be provided to the Design Builder's Engineer of
Record at least one (1) week prior to beginning of grouting operations.

(b) Grouting solids shall be added during the initial mixing by use of pre-bagged
materials. Weight of the actual added materials shall be determined to within one
percent at the time of initial mixing. The marked bag weight shall not be accepted
as the weight of the added material weight. Evidence of the ability to measure the
weight of the added materials shall be provided to the Design Builder's Engineer
of Record at least 1 week prior to beginning of grouting operations.

(2) Grout Pumping Equipment
(a) The capacity shall be such that an optimal rate of grouting can be achieved. The
optimal rate shall be defined in the Grouting Operation Plan.

(3) Stand-by Equipment: During grouting operations, provide a stand-by colloidal grout
mixer, pump and other equipment necessary to completely replace the primary
system.

Grouting shall be in accordance with FDOT Specification 462-7.4.1.5 Grouting, and as
modified by the following:

(1) General

(a) Ensure the Design Builder's Engineer of Record is present when any test is
performed.

(b) Grout all empty ducts at the stage of construction identified in the construction
AFC plans.

(c) Ducts shall be grouted one at a time. However, multiple crews and multiple
pieces of equipment may be required to grout a single duct.

(2) Temperature Considerations shall be in accordance with FDOT Specification 462-
7.4.1.5.1 Temperature, and as modified by the following:

(a) Use chilled water and/or pre-cooling of the bagged material to maintain mixed
grout temperature below the maximum allowed temperature; ice shall not be
used to maintain and/or reduce grout temperature.

(b) Grouting operations are prohibited when the temperature of the deck or grout at
the inlet exceeds 90°F unless a cooling system has been installed to keep the
concrete surrounding the grouted duct below 90°F.

(c) Grouting operations are prohibited when the ambient temperature or the
temperature of the concrete surrounding the duct is below 40°F or is 40°F and
falling.

(d) Postpone grouting operations if temperatures below 40°F are forecasted to



occur within the next 2 days unless the concrete surrounding the duct is
insulated or heated to the extent that the surrounding beam concrete shall stay
above 40 °F for two (2) days following the completion of grouting.

(e) Check the temperature of the grout at the inlet end of the grout hose at the
initiation of the grouting and thereafter at least every 10 minutes.

(3) Mixing and Pumping shall be in accordance with FDOT Specification 462-7.4.1.5.2
Mixing and Pumping, and as modified by the following:

(a) Charging of the mixer and the mixing of grout shall be in accordance with the
grout manufacturer’s written procedures.

(b) Batches of grout shall be placed within 30 minutes of mixing. No water shall be
added to the grout to modify its consistency after the initial mixing process is
completed.

(4) Grout Production Test shall be in accordance with FDOT Specification 462-7.4.1.5.3
Production Test, and as modified by the following:

(a) A target fluidity rate shall be established by the manufacturer’'s representative
and shall be within limits established in the approved Grouting Operation Plan,
based on ambient weather conditions.

(b) Determine grout fluidity in accordance with FDOT Specification Section 938.
Perform fluidity test at a frequency in accordance with IIM-S&B-94 and maintain
the correct water to cementitious ratio. Grout which tests outside the allowable
flow rates shall not be used.

(c) At the beginning of each day’s grouting operation, obtain a representative
sample of grout from the day’s first production batch of grout and perform a wick
induced bleed test in accordance with FDOT Specification Section 938 using
this sample. Begin grouting operations after the sample is obtained. If zero bleed
is not achieved in the wick induced bleed test at any time during the required
test time period, complete the grouting of any partially grouted tendons and do
not begin grouting of any new or additional tendons until the grouting operations
have been adjusted and further testing shows the grout meets the specified
requirements.

(5) Grout Operations shall be in accordance with FDOT Specification 462-7.4.1.5.4
Operations, and as modified by the following:

(a) Unless approved otherwise by the Design Builder's Engineer of Record, pump
grout at the lowest possible pressure practical and at a maximum rate of 16 feet
per minute for vertical ducts and a rate of 50 feet of duct per minute for
horizontal ducts; sloped or draped ducts (ducts with a change of elevation of
more than 20”) shall be grouted at no more than 33ft of duct per minute.

(b) Grout shall flow from the first and subsequent outlets until any residual water or
entrapped air has been removed prior to closing the outlet. Burping shall not be
allowed.

(c) For transverse four strand tendons in flat ducts, a minimum of Y gallon of
uniform grout shall be discharged into a clean receptacle.

(d) Protection of Fresh Grout: Construction Traffic and Operations Causing
Vibrations: During grouting and for a period of 4 hours upon completion of
grouting, eliminate vibrations from all sources such as moving vehicles,
jackhammers, compressors, generators, pile driving operations, soil compaction,
etc., that are operating within 300 feet down-station and 300 feet up-station of
the ends of the span in which grouting is taking place.

(6) Vertical Grouting



(a) Grouting of cable stays is not covered by this Section.

(b) Provide a standpipe to a minimum of 2% of the total anticipated grout volume
used on a particular tendon, at upper end of tendon to store bleed water and
grout; maintain grout level above level of prestressing plate and anchorage for
all vertical tendons.

(c) Design and size the standpipe to maintain level grout at an elevation that
ensures potential bleed will not drop below the highest point of upper anchorage
device. Design reservoir, to allow all bleed water, if any, to rise into the
reservoir.

(d) Discharge grout and check grout fluidity as described herein. As grouting is
completed, the standpipe shall be filled with grout to a level which assures that,
as settlement of the grout occurs, the level of the grout shall not drop below the
highest point in the upper anchorage device. If the level of the grout drops below
the highest point in the anchorage device, immediately add grout to the
standpipe. After the grout has hardened, the standpipe shall be removed. In the
presence of the Design Engineer of Record, visually inspect for voids using an
endoscope or probe. Fill all voids found in the duct using volumetric measuring
vacuum grouting processes.

(e) Allow grout to flow from each outlet until all air and water have been purged prior
to using a higher elevation outlet for pumping. “Burping” of tendons shall not be
allowed.

(f) For vertical tendons, sloped tendons or draped tendons in excess of 100 feet or
if the grouting pressure exceeds the maximum recommended pumping
pressure, grout shall be pumped at increasingly higher outlets which have been
or are ready to be closed as long as a one-way flow of grout is maintained.

(9) Protection of Fresh Grout: Construction Traffic and Operations Causing
Vibrations: During grouting and for a period of 4 hours upon completion of
grouting, eliminate vibrations from all sources such as moving vehicles,
jackhammers, compressors, generators, pile driving operations, soil compaction,
etc., that are operating within 300 feet down-station and 300 feet up-station of the
ends of the span in which grouting is taking place.

(h) Provide a standpipe for all vertical tendons, which have prestressing steel, at the
upper end of the tendon to store any bleed water and allow it to be reabsorbed
by the grout. Design this device so that the level of the grout can be brought to
an elevation which shall assure that bleeding or subsidence shall at no time
cause the level of the grout to drop below the highest point of the upper
anchorage device. Design it also such that as bleed water migrates to the top,
grout is able to migrate downward to replace it. Provisions are to be made to
assure that bleed water rises into the standpipe, not into the uppermost part of
the tendon and anchorage device.

(7) Grouting Operations Report shall be in accordance with FDOT Specification 462-
7.4.1.5.6 Grouting Operations Report.

2. Information to be noted in the records shall include but not necessarily be limited to the
following: Structure, span number, date of tendon installation, identification of the tendon
(starting and stopping stations); date grouted; time at the beginning and end of grouting ;
number of days from tendon installation to grouting; am