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Executive Summary

The advent of multimedia technology provides an excellent opportunity for the development of
tools to train engineers on the various practices used by the Alabama Department of
Transportation (ALDOT) for assessing and repairing structures. Multimedia training tools can
also provide easy access to the guidelines for evaluating structural damage, and step-by-step
instructions for the remedial processes that are used by ALDOT. Multimedia technology is
advantageous because it can be easily modified to accommodate future changes in inspection and
repair procedures exercised by ALDOT.

Timber bridge inspectors have the difficult task of accurately assessing the condition of an
existing structure. They must understand the biotic and physical factors associated with wood
deterioration as well as the relative rate at which these processes occur in a given environment.
Timber inspection is a “learned process” that requires some knowledge of wood pathology, wood
technology, and timber engineering. Familiarity with the fundamentals of timber bridge
inspection for decay and deterioration along with the ability to identify the agents of
deterioration are crucial when inspecting timber bridges.

This project focused on providing guidelines for conducting timber bridge inspections for
ALDOT, and evaluating and understanding the various maintenance procedures available for this
purpose. A self-training tool was developed in the form of a multimedia CD-ROM/web site,
intended to provide inspectors with an understanding of the general characteristics of
deterioration and the concepts related to inspection procedures. This tool can be very valuable to
ALDOT and county engineers because it describes procedures for inspecting timber bridges. It
also has step-by-step instructions, accompanied by photographic illustrations, for the various
maintenance procedures utilized by ALDOT.

The developed website will be maintained in the Civil and Environmental Engineering
Department at The University of Alabama in Huntsville, where it will be periodically updated by
the Principal Investigator.



1.0 Introduction

The national age distribution of bridges indicates increasing deterioration of structures
constructed in the 1930s and earlier, and a parallel need for improvement of bridges built, during
the Interstate period. According to Xanthakos (1996), of the nations 577,000 bridges about 40
percent are structurally deficient or functionally obsolete. A deficiency occurs when a
performance element is at or below a specified minimum level, generally established from a
consensus of technical expertise within the engineering discipline. Deficiencies in the bridge
system are categorized as a variety of physical and operating problems such as high level of
congestion or riding discomfort, inadequate load capacity, compromised safety or other related
conditions.

Wood used for timber bridges is subject to deterioration by a variety of agents (Ritter 1992).
Damage ranges from relatively minor discolorations caused by fungi or chemicals to more
serious decay and insect attack. Maintenance operations can be undertaken to correct situations
that could otherwise lead to the difficult task of accurately assessing the condition of an existing
structure. Inspectors must understand the biotic and physical factors associated with wood
deterioration as well as the relative rate at which these processes occur in a given environment.
Timber inspection is a learned process that requires some knowledge of wood pathology, wood
technology, and timber engineering.

The advent of multimedia technology provides an excellent opportunity to train engineers in the
design, inspection and repair practices used in civil engineering. In addition to the accessibility
of this self-guided tool, multimedia technology is easily adaptable and extensible to future
changes. The objective of this research project was to create a multimedia product to assist the
Alabama Department of Transportation (ALDOT) in evaluating the damage to timber bridges
and estimating costs associated with remedial procedures. This self guided tool covers the
fundamentals of timber bridge inspection for decay and deterioration. It also identifies the agents
of deterioration and describes inspection and maintenance methods.

The long-term objective of this type of research is to develop modules for all aspects of structural
damage repair conducted by ALDOT and county engineers. The goal of this particular project
was to develop two of these modules, namely: steel reinforced/ prestressed concrete and timber
bridges. The goal of this one-year project was to develop the first module for timber bridges. The
deliverable product for this module was a website and a CD-ROM based training tool that details
and describes the current methodologies of inspection and repair of Alabama timber bridges.



2.0 Methodology

The groundwork for this project started with a literature review, which helped the Principal
Investigator understand the different techniques available for the assessment of timber bridges.
To make the process of timber bridge evaluation and repair manageable the project was divided
into three parts: inspection, maintenance and repair. ALDOT engineers recommended that the
focus be on creating a multimedia tool that would help maintenance employees interpret the
various methods and tools required for inspection and maintenance of timber bridges.

The maintenance and repair sections of the project provide engineers with tools that outline step-
by-step details for bridge maintenance and structural repair. ALDOT personnel also suggested
making field visits with ALDOT maintenance employees as repairs were being made. During
this process, a project assistant took pictures of several timber bridges in Alabama for
illustrational purposes.

The Principal Investigator of the project met with managers of the ALDOT Maintenance Bureau
on a regular basis. Bridge maintenance personnel frequently reviewed and commented on the
materials as they were developed during this project. Their comments and recommendations
were addressed and incorporated in the final multimedia resource package.



3.0 Website/CD-ROM Description

The multimedia resource included the following links: Main Homepage, Inspection, Defects,
Maintenance, Glossary, Repairs, and Gallery. A description of each of these links is given below.

3.1 Main Homepage

This section of the module includes a welcome greeting and a short description of the
information that is available on the website (see Figure 3-1).

3 ALDOT-Timber - Microsoft Internet Explorer
| Fle Edt View Favorites Tools Help

J | Welcome to the Timber Bridge Inspection, Maintenance
and Rehabilitation web site. This multimedia package
combines text, photos and full motion video to provide
users with detailed information about various defects
found in timber bridges, and the methods used for their

HOME mspection, maintenance and rehabilitation. The inspection
e section contains background information on agents
INSPECTION responsible for wood deterioration and the methods used
DEFECTS for detecting and inspecting the various kinds of decay.
The maintenance section contains information on the

| NTATNTATNENCI various preventative treatments and repamr procedures
P available for timber bridges. Use the links located on the
GLOSSARY left of this page to browse through your topics of interest

REPAIRS

GALLERY

| Wyeb Search l

S CONCRETE Search the web using the search option above.
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Figure 3-1: Home page of the ALDOT timber bridge repair website

3.2 Inspection

Bridge inspection may be visual or it may require the use of special equipment. The inspector
examines each component of the bridge and assigns a condition rating during every routine
inspection. Timber bridge inspectors have the difficult task of accurately assessing the condition
of an existing structure. They must understand the biotic and physical factors associated with



wood deterioration as well as the relative rate at which these processes occur in a given
environment. Timber inspection is a learned process that requires some knowledge of wood
pathology, wood technology, and timber engineering.

This section covers the fundamentals of timber bridge inspection for decay and deterioration. It
identifies the agents of deterioration, and summarizes inspection methods and strength loss
caused by decaying of wood. By clicking on the inspection link, users are taken to a page that
contains an introduction and links to information pertaining to timber bridge inspection (see
Figure 3-2). The Index link takes the user to an outline that contains further links such as Agents
of Wood Deterioration, Methods of Detecting Wood Deterioration, Inspection Procedures, and
Strength Loss from Decay (see Figure 3-3).
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TIMBER BRIDGE INSPECTION FOR DECAY AND OTHER

DETERIORATION
Click on the following links
INTRODUCTION Jor more information
Weood 15 an amarsng combmation of polymers that exhibits both strength and durabiity as Index

a structural matenal MNevertheless, fom the tume it 15 formed m the tree, wood 15 subject
to deterioration by a variety of agents. Damage ranges from relatively minor discelorations
caused by fung or chemucals to more senous decay and msect attack, Wood degradation
1s beneficial in the ecosystem, rebeming carbon and other elements to the soil and air, but it
becomes detrimental when the detenorating matenal 15 part of a bridge or other structure. Methods of Detecting
Wood outperforms meost other matenals when used i a properly designed and mamntamed
structure; howewer, when used m adverse environments, it must be protected to ensure
adequate performance. Although the use of pressure-treated wood has sigmficantly Inspection Procedures
extended the bfe of tmber, decay is stll the primary cause of bridge detericration

Agents of Wood
Deterioration

Wood Deterioration

Strength Loss from Decay
The decision to establish a management program for timber bridges is a difficult one that often comes after the user has
experienced losses because of prewious poor management. Like any mvestment, a tmber bridge must be inspected and
maintained on a regular basis to mammize the nvestment. Yet, most users simply install the structure and walk away, hoping
that all will be well IF it is not, they blame the material, when in fact, poor design, poor construction practices, and poor
managemem were probably major factors in the decline. Cwer the life of a timber bridge, detenoration can be mnimized by |
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Figure 3-2: Inspection page of the ALDOT timber bridge repair website
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Figure 3-3: Inspection outline accessed from index link

Agents for Wood Deterioration

This section of the module provides detailed information on the various agents of wood
deterioration. These agents are classified as biotic or physical and a link to each type is included
on this page (see Figure 3-4). The inspector’s familiarity with the agents of deterioration is one
of the most important aids in effective bridge inspection. With this knowledge, inspection can be
approached with a thorough understanding of the processes involved in deterioration and the
factors that favor or inhibit its development.
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AGENTS FOR WOOD DETERIORATION

Wood detenoration 15 a process that adversely alters wood properties. In broad terms, it can be
HOME attnbuted to two primary causes; biotic (Iving) agents and physical (nonliving) agents. In most
cases, wood detenoration is a contmuum, whereon the degrading actions from one or more agents
alter wood propertes to the degree required for other agents to attack. The mspector’s farnilianty
DEFECTS with the agents of detenioration 13 one of the most important aids in effective bridge inspection.
With this knowledge, mspection can be approached with a thorough understanding of the
NATNTATNENCH processes invelved in deterioration and the factors that faver or inbubit its development.
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Figure 3-4: Web page displaying types of agents responsible for wood deterioration

Methods for Detecting Deterioration

Unfortunately, the ability to detect wood deterioration has lagged far behind the knowledge of
deterioration mechanisms. As a result, inspection processes vary widely among regions, although
the tools of the trade are fairly standard. There is no magic box that will accurately determine the
condition of a given structure, but a number of tools used in combination can give a reasonable
estimate of the amount and degree of wood deterioration present. This section of the module
provides detailed information on the different methods used for detecting deterioration. These
methods are divided into two categories: those for exterior deterioration and those for interior
deterioration. Both of them are thoroughly covered in this component of the module.

Three methods for detecting exterior deterioration are described in the module, namely Visual
Inspection, Probing and Pick Test. Each procedure is described in detail and photographs also
included for illustrative purposes (see Figure 3-5).
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The pick test is one of the simplest, yet most vadely used, methods for detecting surface decay. A
pointed pick, awl, or screwdniver is drven a short distance into the wood and used to pry out a
shiver (Figure 1-23). The wood break is exammed to determme i the break is brash {decayed) or
splintered (sound). Sound weod has a Bbrous structure and splinters when broken across the
HOME gram Decayed wood breaks abruptly across the grain or crumbles mto small pieces. Several
B studies mdicate that the pick test is reasonably reliable for deteching surface decay. The only
2 Ea drawback to this method is having to remove a large sliver of wood for each test.
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Figure 3-5: Web page containing instructions for conducting a pick test

Inspection Procedures

Inspection procedures for timber bridges depend on variables such as the age and type of bridge
and the environment in which the bridge is located. Therefore, detailed recommendations for
specific procedures are somewhat impractical. In general, the inspector must thoroughly examine
the bridge for decay and other deterioration and record findings in sufficient detail for an
engineering appraisal. The specific procedures and methods, however, will vary substantially
from bridge to bridge. Although the specific procedures in each step vary among bridges, the
basic process is the same.



This section of the module contains detailed discussions to provide the inspector with an
understanding of the general characteristics of deterioration and the concepts related to
inspection procedures. With this understanding, specific inspection procedures can be developed
that are best suited to a particular structure. Furthermore, bridge inspection can be divided into
three major steps: pre-inspection evaluation, field inspection, and preparation of reports and
records. All three of these major steps are covered in full detail in this section of the module (see
Figure 3-6).

3 ALBOT-Timber - Microsoft Internet Explorer
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Inspection procedures for timber brdges depend on such varables as the age and type of bridge
and the environment in which the bndge is located. Therefore, detaled recommendations for
specific procedures are somewhat mpractical In general, the mspector must thoroughly examine
the bndge for decay and other detencration and record findings m sufficient detall for an
HOME engmeering appraisal The specific procedures and methods, however, will vary substantially from
ez bridge to bndge.
NSPECTION
Endge mnspection can be divided into three major steps: premnspechion evaluation, field inspection,
and preparation of reports and records. Although the specific procedures in each step vary among
NTATNENCI bridges, the basic process is the same. Discussions in this sechon are mtended to prowide the
: mspector with an understanding of the general charactenistics of detenoration and the concepts
GLOSSARY related to inspection procedures. With this under-standing, specific inspection procedures can be
developed that are best suited to a particular structure.
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Figure 3-6: Inspection procedures web page



Strength Loss from Decay

This section of the module describes different methods that can be used to accurately assess the
strength loss caused by decay of timber bridge systems in different stages: advanced,
intermediate or incipient (see Figure 3-7).

=} ALDOT-Timber - Microsoft Internet Explorer

<<hack | back to index==

STRENGTH LOSS FROM DECAY

Bndge members mfected with decay fung expenence progressive strength loss as the fung
HOME develop and degrade the wood structure. The degree of strength reduction depends on the area
of the nfection and the stage of decay development, whether advanced, intermediate, or incipient.
In the advanced or intermediate stages, wood detenoration has progressed to the point where no
DEFECTS strength remains in infected areas. At this stage, sutable detection methods can be used by the
nspector to accurately define the affected areas with some degree of certainty. At the incipient or
NATNTATNEN( early stages of development, detection is much more difficult and the effect of strength loss varies

among types of fung.

 TNSPECTION

GLOSSARY

Little information exists on assessing strength loss at the incipient stages of decay, but several

researchers have correlated strength to weight loss i small wood samples. These mvestgations

GATIERY found that strength loss associated with some brown rot fungt can be as high as 50 to 70 percent

when the weight is reduced by only 3 percent or less. These findings are especially significant for

timber bridges because (1) most bridge decay is from brown rot rather than white rot fing, (2)

* mncipient brown rot decay, with its minmal weight loss, is difficult to detect, and (3) the effects of
— - brown rot fungi usually extend a substantial distance away from areas where decay 15 wisible.
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Figure 3-7: Sample of information available on strength loss from decay
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3.3 Defects

The Defects section of the module provides detailed information on the various types of defects
commonly found in Alabama timber bridges and the damages to which they are subjected. Some
of the common defects mentioned are shakes, checks, creeps, splits, biodetoriation, fungus,
insect infestation, marine borers, pine beetles and termites. The cause of each type of defect is
described and photos are provided of existing defective structures. Figure 3-8 gives an
illustration of how this information is presented on the web page.

3 ALDOT-Timber - Microsoft Internet Explorer

DEFECTS IN TIMBER

SHAKES:
A lengthwise grain separation between growth rings, or a break through the rings (radial shake), u:
HOME Among the recognized types and degrees of shake are: fine, slight, medium, open, cup, round, ring, :
| INSPECTION CHECKS:

A lengthwise separation of wood, normally occurning across or through the nings of annual gro
DEFECTS seasoning. Classified for the purpose of grading as surface check, small, medium, or large; enc
Surface check occurs on the surface of the piece, end check occurs on and end, and through che
through the piece to the opposite surface,

 GLOSSARY

CREEF:

REPAIRS Increase in deformation following prolonged loading.

GALLERY SPLITS:

A defect that occurs when tensile stresses cause the wood fibers
to separate and form cracks Splits are cracks that extend
through a piece.
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Figure 3-8: Sample of the information available on the defects web page
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3.4 Maintenance

This section of the module focuses on the methods employed by ALDOT for maintaining and
repairing timber bridges. It includes discussions of several maintenance and rehabilitation
practices, and methods that are commonly used for timber bridges. Because deficiencies develop
from a variety of causes, it is impractical to address each type of potential problem. Rather,
preventative and remedial methods that can be adapted to the specific circumstances of the
structure are discussed.

The maintenance page contains an introduction, and links to several maintenance procedures for
timber bridges (see Figure 3-9). The Index link takes the user to an outline that contains further
links to maintenance procedures such as moisture control, in-place preservative treatment,
mechanical repair, epoxy repair, and component replacement (see Figure 3-10).

The website provides detailed information about each activity. When a maintenance method is
selected from the maintenance web page, the process is described, including step-by-step
instructions and photographs of the repair work.

MAINTENANCE AND REHABILITATION OF TIMBER BRIDGES

INTRODUCTION Click on the following links for
miore information

Wood is one of the most durable bridge matenals, but over extended periods it

may be subject o deterioration from decay, msect attack, or mechamical damage. Index

Timber bridges nmst be penodically maintained or rehabiditated = order to keep

thee @ a condition that will give optanum performance and service e, Effective Maisture Contral

bridze mamtenance programs mmprove public safety, extend the senvice life of the
structure, and reduce the frequency and cost of repairs. The objective isnot only  In-Place Preservative Treatment
to repasr existing deficiencies, but also to take comrective measures to prevent or

reduce future problems. When tied to a competent bridge mspection program, AMechanical Repair
regular maintenance represents the most cost-effective approach for achieving

long service Ife from existing structures Unfortmately, mamtenance is often Epoxv Repair
neglected untl crntical problems develop that require major restoration or

replacement of the stucture. In tmes of declning budgets, the first program Component Replacement

recuced as a money-saving meéasure is often mamtenance, when, in fact, reduced
maintenance substantially increases bong-term costs.

In general tenms, bridge mamtenance mchedes those acthvities necessary to preserve the utlitv of a bridge and ensure the safety
of road users. In practice, all maintenance is either preventative or remedial. Maintenance activities are dnided into categories
that vary in definition and scope among different agencies. In this chapter, timber bridge mamtenance is divided into the thres
following categories:

1. Preventatrve mamtenance mvohes keepmg the struchere m a good state of repar to reduce future problems. Ar this stage,
decay or other deterioration has not started, but the conditions or potential are present |8
I G sumsi s x| B eckingPopriga =) 0

TP (5] crosoft Powerpon., | @) Thessus.comadv,s, | e Remavabie Ok 8) | ) fr Report -Micro... [T sk 758 am

Figure 3-9: Maintenance homepage of the ALDOT timber repair website
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Figure 3-10: Maintenance outline accessed from index link

Moisture Control

Moisture control is the simplest, most economical method of reducing the hazard of decay in
timber bridges. It can be used as an effective and practical maintenance technique to extend the
service life of many existing bridges.

This section of the module describes in detail different techniques and methods employed by
ALDOT to control moisture (see Figure 3-11).

In-Place Preservative Treatment
In-place treatment involves the application of preservative chemicals to prevent or arrest decay
in existing structures. Two of the most common types of treatment are described in this section:

surface treatments and fumigants (see Figure 3-12). Precautions for in-place treatment are also
described in depth.
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Moisture control 1s the simplest, most economical method of reducing the hazard of decay in
tmber bridges. It can be used as an effective and practical maintenance techrugue to extend the
service life of many exsting bridges. When exposure to wetting is reduced, members can dry to
meisture contents below that required to support most fungal and insect growth (approzimately 25
percent). Moisture control was the only method used for protecting many covered bridges
constructed of untreated timber, some of which have provided service lives of 100 years or more
) (Figure 2-1). Although modern timber bridges are protected with preservative treatments, decay

INSPECTION can stil occur in areas where the preservative layer is shallow or broken This damage is the
major cause of deterioration in tmber bridges.

Moisture control nvolves a common sense approach of identifiing areas with wisible wetting or
high motsture contents, locating the source of water, and talang corrective action to eliminate the
source. For example, drainage patterns on approach roadways can be rerouted to channel water
away from the bridge rather than onto the deck Cleanng dut and debns from the deck surface,
drains, and other horizontal components also reduces moisture trapping and improves air
circulation (Figure 2-2). One of the most effective approaches to moisture control is restricting or
preventing water passage through the deck. Decks that are inpervious to medsture penetration will
protect cntical structural members and substantally reduce the potental for decay. Glulam or
stress-lammnated decks afford the best protection because they can be placed to form a watertight
surface. Leaks between glular panels or at butt joints i stress-laminated decks can be resealed
using biburunous roofing cement. |

[E]pene [T [ ioeemmet
ﬂ,“ eBa® ”“gmlml & evaluat...|[£)aL00T... E_“ﬂ_l [BEH2 1

REPAIRS

GALLERY

Figure 3-11: Sample of information available on moisture control web page

3 ALDOT-Timber - Microsoft Internet t'm_)lnrer - |Ef x
Fle Edt View Favortes Tooks Help || ks “’|
Address | &) hittp: fcoeweb. eb.uah, edufcee/ALOOT/ildot-Timber/Index. him x| @6

<<back | back to index==
IN-PLACE PRESERVATIVE TREATMENT

In-place treating nvolves the application of preservative chemicals to prevent or arrest decay in
HOMI existing structures. Two types of treatment are commonly used: surface treatments and fumigants.
Surface treatments are applied to prevent infection of exposed wood, whereas funigants are used
to treat mternal decay. In-place treating can prowide a safe, effectve, and economical method for
DEFECTS extending the service Wfe of tmber bnidges. Most of the techriques and treatments were
developed for use on ralroads or utility poles, for which they have been used effectively for many
years. A large number of timber bndges have been treated n-place, extending service life by as
much as 20 years or more.

[ INSPECTION

Surface Treatments
Fumigants

Precautions for In-Place Treatment

[T @ mtermet
Astart| | & 5 A © *||[E1aL007-Timbe... £IMDOT-Concee. .| =IRemovable Dis... | E]Table of Conte... | [Bfi #| & 11:33am

Figure 3-12: Sample of information available on the website for in-place preservative treatment
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Mechanical Repair

Mechanical repair methods use steel fasteners and additional wood or steel components to
strengthen or reinforce members. The three methods of mechanical repair discussed in this
section are member augmentation, clamping and stitching, and stress laminating (see Figure 3-
13).

3 ﬂ.l DOT-Timber - Microsoft In[q-rrull l':H.nlanr

jﬁammrmmmkmh

iMci'Iss ] hittp: ffcoeweb. eb.ush. edu/cee/ ALDOT/Aldot- Timber Index.htm

<<back | back to index=>>

MECHANICAL REPATR

Mechanical methods of repair use steel fasteners and additional wood or steel components to

HOME strengthen or remnforce members The three methods of mechanical repair discussed n this section
are member augmentation, clamping and shtching, and stress larunating.

_[NSPECTION

DEFECTS Member Augmentation
Clamping and Stitching

GLOSSARY Stress Laminating
REPAIRS

GALLERY
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Figure 3-13:
Sample of information available on the website for mechanical repair treatment employed by ALDOT
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Epoxy Repair

Epoxies consist of basic resins and resin-hardening agents that are blended in a liquid or gel
(putty) form. When mixed, the epoxy compounds harden to form a solid, durable material that
provides a high degree of adhesion to most clean surfaces.

This section of the module provides a comprehensive discussion of different types of epoxy
repairs that are exercised by ALDOT and county engineers, and the general procedures required
for these epoxy repairs (see Figure 3-14).

3 ALDOT-Timber - Microsoft Internet Explorer

=<back | back to index=>>

EPOXY REPATRS

Epomes consist of basic resins and resin-hardening agents that are blended together in a liquid or
gel (putty) form. When mixed, the epoxy com-pounds harden to form a solid, durable matenial
that provides a high degree of adhesion to most clean surfaces. Epoxes were ongmally developed
by the paint and aircraft industries in the 1950’s and have been used extensively to repair cracks
in concrete since the 1960°s. The first reported study on epoxy use for timber repair was
presented by Avent m 1976, Sice that tme there has been a considerable research effort to
develop design criteria and to evaluate the effectiveness of epoxy repairs in timber members,
Although there are currently no codes or specifications with design critenia or allowable stresses,
epoxy repair techrigues have been successfully used on tunber bndges (some since the early
1960°s). The nformation presented in this section is based on referenced research publications
and successful field applications.

Types of Epoxy Repairs

General Procedures for Epoxy Repairs _Zlh
T [ inteme

|| @ @2 ® *||[Eor-nimbe.. Einoorconrs.| Sranovaovs. | Bisiot .. | [SGHA 1

Figure 3-14: Sample of information available on the website for epoxy repair utilized by ALDOT
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Component Replacement

There are situations where a lack of maintenance or other causes leads to deterioration so severe
that replacement of the member is the only economically viable alternative. In these cases, the
structure must be temporarily supported (when required), the old member removed, and a new
one installed in its place.

This section of the module focuses on removal of old members and their replacement with new
ones (see Figure 3-15).

| Fle Edt View Favortes Tooks Help | ks >

| Address [ ] ttprficoeweb.cb.ush. dulcee/ALDOT/Aldot Tenber/Index. htm -] #a

<<back | back to index=>
COMPONENT REPLACEMENT

There are situations where a lack of maintenance or other causes leads to deterioration so severe
HOME that replacement of the member is the only economically wable alternative. In these cases, the
structure moust be temporanly supported (when required), the old member removed, and a new
one installed in its place. Before replacing members, the cause of deterioration in the omgmnal —
DEFECTS member must be determined and corrected. If the problem is structural, an increased capacity for
the replacement may be warranted If decay i3 the source of deterioration, correctrve measures
should be taken to exclude moisture from newly mnstalled members. Whenever a member is
replaced, it is advisable to thoroughly inspect all adjacent and contacting components for decay
that may not have been apparent when the member was i place. Confirmed or suspected areas
of decay should be treated in place before the new member is installed. Remember that fadure of
the original member resulted from a specific cause that could alse cause premature falure or hugh
GATTERY mamntenance costs for the replacement.

_INSPECTION

REPAIRS

On some structures it may be imprachcal to replace a member because of difficulhes with
e RTI R o - removing the old member or positoning a new member m its place, An alternative solution is to =
LAl 7 14 Mok L] [, 0 0 L LR} "~ LI il L] i s L] L nI O fL]

€] Done L 4 mtemet

Astart| | & [ A © »|/[E1a007-Timbe... £1a00T-Concre... | =3Removable Dis... | B]Table of conte... | [ #]@ 11558 am

Figure 3-15: Sample of information available on the website for component replacement
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3.5 Glossary

This section is a very useful tool that provides a list of key words cited on the website, and words
that are relevant to this project along with their detailed definitions (see Figure 3-16).

TIMBER GLOSSARY

‘ A America Ordne - [i.

labutment: The support structure at either end of an arch or bridge. The intermediary supports are
lealled piers

lacross the grain: The direction at right angles to the length of the fibres and other longitudinal
lelements of the wood

ladhesive: A substance used to bond two surfaces together.

jair-dried timber: Tumber dned by exposure to ar in a vard or shed, without artificial heat (also see
peasoning).

lalong the grain: The direction parallel with the length of the fibers and other longimdinal elements
lof the wood.

lanchor bolt: A device for connecting tmber members to concrete or masonry
lanisotropic: Exhibiting different properties when measured along its different axes.
arris: The sharp mtersection of two surfaces, & g . the face and edge of a piece of wood

[Back ro top
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Figure 3-16: Glossary page of the ALDOT timber bridge repair web site
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3.6 Repairs

This section of the module provides thorough information on some of the bridges in Alabama
that have been inspected and repaired by ALDOT and county engineers (see figure 3-17). This
module should be especially helpful to new employees who are in the learning process as bridge
inspectors or maintenance/repair personnel.

Tvpe of Timher Bridge: Velicular

Status: Closed to wehicular traffic

Photographs:

HOME

" INSPECTION ik e = e e A view from the West end
= b A plywood serves to patch holes

DEFECTS deck.
| MAINTAINENCE

" GLOSSARY

REPAIRS

GALLERY

& wiew frotn the East end of the bridge.

Figure 3-17: Repair web page
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3.7 Gallery

The gallery section contains pictures of the various kinds of timber bridges situated across the
United States. It also provides detailed pictures of the various defects and repairs on timber
bridges. This section also includes timber bridges across the state of Alabama, and work done on
these bridges by ALDOT and county engineers (see Figure 3-18).

; ALDOT-Timber - Microsoft Internet Explorer

HOME

_ TNSPECTION
DEFECTS

VMATNTAINENCE

" GLOSSARY

REPAIRS

GALLERY
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Figure 3-18: Web page displaying timber bridges in Alabama

3.8 Links to External Sites

Figures 3-19 and 3-20 illustrate how the embedded links connect to the Alabama Department of
Transportation website and the Federal Highway Administration website.
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Figure 3-19: ALDOT link to home page of the Alabama Department of Transportation
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Figure 3-20: FWHA link opens the home page of the Federal Highway Administration
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4.0 Conclusions

The objective of this project was achieved and a web site and a CD-ROM were developed using
a wide range of multimedia resources. This module provides quick access to detailed information
on the assessment and repair procedures currently used by the Alabama Department of
Transportation. This module contains two main sections namely inspection and maintenance.
The inspection part of the module provides information that is necessary to conduct a timber
bridge inspection for ALDOT. The maintenance part of the module gives comprehensive
information about timber bridge repair procedures used by ALDOT.

The multimedia technology that was developed in this study is advantageous in many ways.
Step-by-step details accompanied by photographic illustrations are crucial to providing users
with a wealth of information that is easy to understand. Also this type of technology is easily
adaptable and extensible to future changes and can therefore be easily updated whenever
procedures and practices are modified. These advantages make the module an ideal training tool
for engineers.

The multimedia web site will be maintained in the Civil & Environmental Engineering

Department at The University of Alabama in Huntsville, where the Principal Investigator will
periodically update it.
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5.0 Recommendations

Three of the nine divisions of ALDOT are responsible for bridge maintenance work throughout
the State. It is costly for ALDOT to undertake work on a site far away from these three divisions.
This tool can be implemented to provide ALDOT and county engineers of all divisions with
training on the various remedial procedures, enabling them to undertake simple repair work on
sites located within close proximity of their division or county. Once this tool is completed and
handed over to ALDOT, maintaining and updating the web site and the CD-ROM in response to
future changes in their inspection and maintenance procedures will be ALDOT’s responsibility.
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