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Bridge improvement hinges on
better management systems

By Larry Mendenhall
Editor, Technology News

Maintaining a schedule of repair and
maintenance for bridges is nothing
new for local road and street agen-
cies. As a nation, however, the num-
ber of structurally deficient or
functionally obsolete bridges indi-
cates that agencies at all levels face
a major challenge in keeping their

bridges in good condition.

According to research by lowa State
University Associate Professor
Fouad Fanous, around 40 percent of
the nation’s 578,000 bridges are in
need of repair. Fixing all those
bridges will cost an estimated $67
billion; however, the current federal
bridge fund is approximately $2.4 bil-
lion.

According to the lowa Department of
Transportation, bridges in lowa are in
slightly worse condition. Forty-seven
percent of fowa’s 22,170 bridges are
in satisfactory condition. Twenty-
seven percent of them are function-
ally obsolete and 26 percent are
structurally deficient.

Bridge management systems (BMSs)
provide a systematic way for local
agencies to allocate limited re-
sources to provide the most positive
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impact. Carl Kurt, a professor of civil
engineering at the University of Kan-
sas who is currently working on a
series of projects to develop soft-
ware for local agencies, said, “Bridge
management systems give manag-
ers a rational method to decide
which bridges are in critical need of
repair.”

Continued on page 2
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Bridge management continued from page one

The key to any bridge management
system is to have al! pertinent data
for bridges in one place where it can
easily be retrieved. There are com-
puter programs specifically designed
for bridge management systems. But
according to Kurt, even inputting just
the information from the structure in-
ventory and appraisal (SI&A) forms
into a database program can greatly
enhance bridge management. When
a system manager needs specific
information, the database can furnish
it in minutes. Searching for the infor-
mation by hand to find the same an-
swer could take weeks. Using the
computer speeds up a time-intensive
task.

If a local agency has a small bridge
inventory, a BMS can be set up
manually — on file cards or other pa-
per systems. However, a computer
system allows for more varied ma-
nipulation of data in less time.

No matter how the system is set up,
a BMS is just a tool. Managers can
use it to help make good decisions
— it doesn’t make good decisions on
its own.

“While the judgment of the engineer
must remain in any BMS, many of
the guesses associated with the
judgment can be removed by going
{o a more systematic procedure for
making bridge decisions,” Kurt said.

Deficient bridges in lowa for both cities and counties
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There are many ways for a system
manager to use the information
stored in a BMS. That information
may be used to determine which
bridges are in poor condition; to
evaluate the benefits of doing a cer-
tain project over another in the sys-
tem; to determine a bridge
rehabilitation program that extends
many years into the future; to main-
tain an historical record for each
bridge; to suggest rehabilitation strat-
egies on a project or network basis;

to provide a cost analysis for each of
those strategies; to analyze design
criteria policies such as load capac-
ity, width, clearances, and others; to
use with other databases such inven-
tory records or GIS systems; and to
help educate decision makers.

“BMSs can be used in many appli-
cations,” Kurt said. “For some local
agencies, a simple BMS may be all

Continued on page 6
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Help us serve you better

We want to improve the practical value of our newsletter, services, and workshops. We are very interested in your
input. Please take a few minutes to answer the following questions. Then fold and TAPE this page with the return
address facing out. (Postal regulations prohibit the use of staples!) The postage is prepaid. Thanks from the lowa
Transportation Center.

2. What is your job title?

4. Which subjects are of the most interest to you? Check ___Transit ____Bridge maintenance, rehabilitation

each that apply. ___ Safety ____Equipment maintenance
____Management __ Highway or bridge design
___Computers ____Roadway maintenance
___Others

6. in the past year, have you attended transportation __Yes ___No Topicwas
workshops by an organization other than ISU?

8. How would you rate the transportation-related ___Very useful _ Usetul
workshops or conferences that you have attended ___ Somewhat useful _Not useful
at Isu? ___Programs by other organizations are more useful

| never go to workshops or conferences

10. Are you interested in having an ISU specialistspeak __ Yes__ No
to your board of supervisors or city council on how
current transportation issues affect local agencies?




11. On a scale of 1 to 5, with 1 being the best, please rate your interests in the following workshops. We would
appreciate your thoughts on our programming. Please feel free to write in comments or suggestions.

Workshop Rating Workshop Rating

Tort Law 12345 Bridge rating 12345

Barriers and safety features design 12345 Sign inventory/management 12345

Traffic site impact analysis 12345 Maintaining granular surface roads 12345

Regional transit service marketing 12345 Bridge rehabilitation 12345

Construction inspectors' workshop 12345 Hazardous waste management 12345

Soils and foundations workshop 12345 Geotechnical engineering fundamentals 1 2 3 4 5
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Tape drives make best backup media

In the last issue of “Microtechnology,”
| discussed the importance of making
backup copies of hard disk data files.
Experts even suggest making two
backup copies and having enough
blank media (e.g., floppy disks, tape
cartridges, etc.) available at your
workstation to make a third backup.
Keep the first backup at your work
station and store the second at an-
other location (probably your home).
The third set allows you to rotate a
backup copy between vour alternate
location and work, making sure there
is always a current backup in a safe
location.

Using floppy disks to back up a hard
disk has advantages, but they are
unpractical for hard disks over 40
megabytes. Backing up larger capac-
ity hard drives using different media
is more efficient. The most popular
of these are tape drives that back up
data on quarter-inch casseite tapes.

Quarter-inch cassette backup sys-
tems use a continuous drive (no
stopping and moving back and forth
like 9-track tape drives on mini and
mainframe computers). Earlier sys-
tems used image copying to keep
data flowing continuously, but current
systems use software to permit both
file-by-file copying and image copy-
ing. File-by-file and image copying
are methods that backup systems
use to copy your files.

A file-by-file backup copies each indi-
vidual file to the back-up medium.
Image copying simply copies your
hard disk as it is. Because of the way
a computer reads data from its hard
disk, image copying is faster. How-
ever, file-by-file copying speed has
improved and doesn’t require restor-
ing the entire hard disk — as image
copying does — 1o replace lost data.

Microtechnolo_gy

An industry standard for cassette
cartridges, the DC600 tape was the
early focus of attention. The six-by-
four inch cartridge contains 600 feet
of tape that normally holds about 60
megabytes of data. However, al-
though equipment manufacturers
agreed on standards for the car-
tridge, they did not create a standard
for storing data. Therefore, a backup
tape made on one company’s DC600

e
No matter what back up

svstem you decide on,
remember it doesn't mean

_anythingifit'snotused
regularly.

machine may not be readable by a
DC600 machine made by another
company.

Later, the DC2000 cartridge was de-
veloped. The cartridge is a 3-1/2 inch
by 2-1/2 cartridge with about 205 feet
of tape, and can normally hold about
40 megabytes of data. The Quarter-
inch Cartridge Drive Standards, Inc.
or QIC has established tighter stan-
dards for the DC2000 tape systems.

Tape backup devices can be
mounted internally in a floppy drive
bay, or operate externally. Internal
devices use the floppy disk drive
controller and therefore, the disk
drive controller board needs to be
compatible with the tape drive. Exter-

nal drives are more expensive, but
they can be used as a portable unit
and one back-up external drive can
back up several computer hard
drives. However, each computer
must have the proper interface card.
The external unit becormes cheaper
than the internal unit when the same
back-up unit serves several ma-
chines. The least expensive way to
perform backups is to network com-
puters in the office. Then only one
computer, the network file server,
needs a tape drive.

Before buying a system, consider the
type of software you will want {o use
with it. First, you may not need a
separate back-up program. Most
tape drives come with their own
back-up software. In addition, some
utility programs have back-up capa-
bility.

Before deciding on software, look for
some convenient features. Some
software has the ability to compress
data. Compression increases the
mount of data stored on a DC2000
cartridge. Back-up software may
have the capability to conduct timed
backups (at night when you are
gone). Some systems permit incre-
mental backups. This means that
they store an additional copy of
newly changed data files. Some soft-
ware will routinely back up only those
files that have been changed or cre-
ated since the last backup.

In general, tape drives are currently
the most popular way to back up
large hard disks. However, you must
make choices about the type of tape
used, whether it will be used with
more than one computer, and what
type of software is needed. But no
matter what back up system you de-
cide on, remember, it doesn’t mean
anything if it's not used regularly.

S




Tips From The Field

Picnic table pick-up relieves backs

A three-point hitch devised by the
City of Pleasant Hill allows one man
to move picnic tables over a large
park system quickly and easily.

The photo shows how the device
works. Two long pipes are fitted at
the back of the hitch. The pipes
easily fit underneath the table. Using
the tractor's hydraulic lift makes it
easy to move picnic tables around
the park.

The modified hitch has two additional
benefits. The first is that it reduces
the risk of back injuries to workers.
The second is that it can be made

easily and cheaply out of spare parts.

For more information contact Allen
Schoemaker, City of Pleasant Hill

An inexpensive hitch makes moving pichic tables an easy task.

Public Works Director, 4450
Oakwood Dr., Pleasant Hill, 1A

Bridge management continued from page 2

that is needed. It may only rank each
bridge in the network, then the man-
ager and his staff can use their expe-
rience to determine the best
improvement action.”

When compared to setting up
pavement management systems, it is
easier to start up bridge man-
agement systems. Data for bridge
management systems should be on
file and ready to type in from the
biannual bridge inspection reports
required by the federal government.
Pavement management systems
require extensive pavement surveys
and data coding prior to inputting
things into the system. With a BMS,
a temporary employee can inexpen-
sively type in this already coliected
data.

It is critical that the data input into the
system is correct. If incorrect data get
into the database, the results based
on that data will be equally incorrect.
Kurt said.

SI&A information doesn’t have to be
the only information in the database.
Additional information such as
deterioration rates, discount rates,
unit costs, and analysis options,
makes it easier for the system
manger to determine life-cycle costs
and cost-benefit ratios. Managers
can also add data on bridges less
than 20 feet.

"We have all our SI&A information in
our database," Assistant Marshall
County Engineer Wayne Chizek said.
"We also have additional information

50317. The phone number is 515/
262-6663.

like plank and beam size to make
our maintenance program easier.
Having information like this on the
database gives us an idea of what
maintenance items we need to re-

stock.”

Until the number of deficient bridges
is reduced, bridge rehabilitation will
be a major concern for system
managers at all levels. System
managers using computerized BMSs
can develop rational rehabilitation
strategies to improve bridge
sufficiency ratings. BMSs can also
determine the cost effectiveness of
each rehabilitation project, allowing
the manager to spend his or her
limited funds to the maximum benefit
and plan a long-range rehabilitation
program.
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For More Information

The videotapes and publications
listed in this column are available
on a loan basis by contacting
John Moody, lowa State Univer-
sity, lowa Transportation Center,
194 Town Engineering, Ames,
lowa 50011 515/294-9481.

Note to all holders of the 1988
edition of the Manual On Uniform
Traffic Control Devices (MUTCD)
— An errata to update your manual
is available by writing the lowa
Transportation Center at lowa State
University, 194 Town, Ames, lowa
50011 or by calling 515/294-9481.

Maintenance of Aggregate and
Earth Roads — This 71-page
manual is a state-of-the-art
document covering all aspects of
road maintenance on aggregate and
earth surfaced roads. Emphasis is on
travelways, shoulders, and roadside
ditch maintenance. Within the scope
of recurrent and deferred
maintenance activities, opportunities
are identified to improve cost
effectiveness of surfacing and ditch
maintenance and reducing future
capital improvements. Request
index #691

Timber Bridges — Design,
Construction, Inspection and
Maintenance — This 963-page
manual, published in 1990 and
prepared by Michael A. Ritter,
Structural Engineer for the Forest
Service, contains many interesting
and informative details concerning
the history, design, construction,
inspection, and maintenance of
timber bridges. It is divided into 18
chapters which range from “Timber
as a Bridge Materlal” 1o “Design of
Longitudinal Stress-Laminated Deck
Superstructures” to “Maintenance
and Rehabilitation of Timber
Bridges” and others. Request
index#692 Note: For ioan only

Estimating Highway Maintenance
Work — This 40-page manual,
prepared by the Bureau of
Maintenance of the Ohio Depariment
of Transportation in March of 1990,
contains a number of typical
problems encountered in everyday
maintenance activities along with
solutions. These problems involve
straight line mileage, seal coating,
mowing, material volumes, and
many others. A 15-page appendix
contains abbreviations, liquid and
dry measures, solutions 1o surface

measures, areas, volumes, and
percentages. Request index #693

Development of an Economic
Dust Palliative for Limestone
Surfaced Secondary Roads — This
is a final report on Highway
Research Project #4R-297 where a
series of tests were performed using
various materials in a search for a
dust palliative that would satisfy the
standard on “fugitive dust” defined by
the Department of Environmental
Quality. Request Index #685

Our Nation’s Highways —
Selected Facts and Figures — This
35-page booklet contains a
condensed overview of the facts and
figures about our nation’s highways.
It is considered to be of interest to
the average citizen. Except where
noted, the Federal Highway
Administration is the source of data
provided by the states. The
information provided is updated, for
the most part, through 1988 and
includes figures relating to the
highway systems, condition and
performance, vehicle fleet, motor fuel
use, number of licensed drivers, and
other interesting facts. Request
index #13

Publication order form

To obtain the materials listed from the center, return this form to the lowa Transportation Center, lowa State Univer-
sity, Business and Engineering Extension, 194 Town Engineering, Ames, |A, 50011.

Name

Title

Index No. No. of Copies

Address

City/state/zip

Phone { )

___Please send a complete listing of all publications from your office.

Please send a complete listing of all audio visual materials available.
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Conference Calendar

Vehicle Fleet Management:
Equipment Technology and
Mechanic Training, Emmetsburg
October 24, Council Bluffs
October 25, Ankeny October 29,
Ottumwa November 7, Waterioo
November 8 This course covers
aspecits of new technology and
fraining requirements. Highlighted
are antilock brake systems, inflatable
passenger restraints, and electronic
engine controls. Contact Deb
Schmidt 515-294-5961.

Legal Aspects of the Public Lands,
ASCE/ICEA Surveying
Conference, October 25-26,
Scheman Building, ISU, Ames
Contact Connie Middleton 515-295-
6229

Better Concrete Conference,
November 1, Scheman Building,
ISU, Ames Contact Connie
Middleton 515-294-6229.

ASCE Annual Convention and
Exposition, November 4-7, San
Francisco Contact Anthony Baez,
212-705-7496.

ASCE Transportation Conference,
November 9, University inn, Ames
Contact Jo Sedore 515-294-5817.

Portland Cement Concrete and
Asphalt Cement Pavement
Maintenance Workshop, Atlantic
November 14, Sheldon November
15 This workshop covers pavement
maintenance techniques and
practices. The course is suitable for
individuals from all size jurisdictions.
Contact Carole Seifert 515-294-
5642.

Annual lowa County Engineers
Conference, December 4-6,
Scheman Building, ISU, Ames
Contact Connie Middleton 515-294-
6229.

Annual Transportation Research
Board Meeting, January 13-17,
Washington, D.C. Contact TRB 202-
334-2934.

And justice for all

Appointment, promotion, admission,
and programs of extension at lowa
State University are administered to
all without regard to race, color,
creed, sex, national origin, disability,
or age. Call the Affirmative Action
Office at 515/294-7612 to report

discrimination.

P124-0532
Technology News

lowa State University
Business and Engineering
Extension

lowa Transportation
Center

194 Town Engineering
Ames, lowa, 50011

Do Not Forward-
AddressCor-Return
Guar

Route To:




