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ABSTRACT

* Visual observation of the deteriorating condition of many of Michigan's
weathering steel structures has prompted detailed qualitative and quanti-
tative surveys of Michigan's unpainted bridges. Results of the qualitative

survey although, for the most part, previously reported are briefly sum-
' marized. Observed problem aress included weathering steel surfaces
 under leaking expansion joints, weathering steel surfaces exposed to salt-
laden traffic spray, build-up of moisture trapping debris on beam surfaces,
lapped joints and connections (crevice corrosion), welds where composition
differences from the base metal can promote galvanic (dissimilar metal)
corrosion and high residual tensile stress can accelerate corrosion rates,
and mill scale which galvanically encourages the corrosion of underlying
base metal. The serious appearance—thick exfoliating rust scales and
obviously pitted surfaces—observed for many environments prompted
a moratorium (May 1979 and February 1980} on the further use of unpainted
weathering steels, with painted A572 being recommended as a cost com-
petitive alternative.

The quantitative stage of this investigation was initiated to help deter-
mine the actual corrosion losses taking place for various details (with
special emphasis on the problem areas already mentioned) of weathering
steel structures in the full range of Michigan's highway exposure environ-
ments. With this goal in mind, beam thickness measurements have been
taken on over 50 different weathering steel bridges throughout Michigan's
lower peninsula. While initial (before weathering) beam sizes were only
known to be within a starting tolerance band, sufficient numbers of cases
were examined so that a statistically significant.analysis could be performed
to determine meaningful trends in the data.

While it does appear (at least with respect to section loss) that for
a salt-free and non-overlapping exposure weathering steels may be 'weath-
ering' at close to the desired performance levels, for the more prevalent
salt and debris laden Michigan highway environment this appears to be
far from the case. Average corrosion losses for these two extremes go
from a mere 0.2 to 0.6 mils/year/surface to a significant 1.20 mils/year/
surface, with some portions of certain beams (for this latter environment)
approaching a structurally serious 2.5 to 5.0 mils/year/surface with local-
ized pitting of up to 16 mils/year/surface for the very worst exposures.
There is still some uncertainty about the exact manner in which some
of the observed corrosion rates are behaving with respect to time as well
as the differences in corrosion rate that may occur for some differences
in environment. Several possible models are presented and used to predict
possible future beam sizes and properties with continued weathering.

Conclusions and Recommendations

Based on the present state of k‘ﬁowledge‘ of all relevant factors, the
following observations are made:
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1) Rates of corrosion have been measured that are sufficient to cause
perforation of bridge members during their service lives.

2) Unpainted A588 steel should not be used in Michigan's highway
environments.

3) An effort should be made to paint or otherwise protect those struc-
tures exposed to significant amounts of salt (from either leakage or spray)
by the time they reach 15 or 20 years of age. :

A more detailed summary and conclusions of the report are to be found
on page 45.

INTRODUCTION

In the mid-sixties, Michigan began building bridges using weathering
steels. These steels, which were first produced from naturally occurring
iron ores, were found to develop a 'self protective' oxide coating under
many exposure environments. Noting these effects, the major steel com-
panies conducted research programs and experiments to produce steels
of similar composition that displayed a similar'behavior.

Gradually these steels, produced under a variety of trade names, found
their way into architectural and structural applications. The potential
advantages appeared to be very great since the dense self-protective
oxide that formed was to virtually eliminate the need for the periodic
maintenance painting that can add cons1derab1e expense to the cost of.
a structure during its lifetime.

The Michigan Department of Transportatlon first started using the
weathering steels on a trial basis for several bridges in the Metropolitan
Detroit area in 1965. ‘When, after several years of exposure, there was
no obvious deterioration of these structures, Michigan gradually began
more widespread use of these steels in newly constructed bridges. Today
the Michigan Department of Transportation has approximately 500 un-
painted weathering steel bridges while Michigan counties have approxi-
mately another 100 such structures (Flg 1). With this substantial invest-
ment to protect, it is hardly surprising that the Michigan Department
of Transportation has maintained an ongoing interest in the performance
of weathering steels in highway environments.

The Problem

After approximately seven years of exposure problem areas started
to become apparent with even more evident changes taking place after
10 to 15 years of exposure. Within this time, visual observations gradually
started to reveal definite problems

Leaklng roadway expansion joints’ that allowed deicing salt laden runoff
water to contact beam surfaces resulted in the most obvious problem.



The thick exfoliating rust scales (up to 1/2 and 3/4 in. thick) that deve-
loped in these areas after 10 to 15 years left little doubt that for this
type of exposure the weathering steels were not performing as desired
(Fig. 2)- Indeed the amount of rust present was sufficient to cause some
concern about the structural integrity of these areas.

Urban bridges exposed to traffic spray, while not appearing quite as
serious, also demonstrated a rather questionable appearance when com-
pared with the manufacturers' description of an ideal weathering surface.
Far from being the dense "fine grained" ‘brownish-black protective layer
desired, the beam surfaces (especially noticeable on the webs) were shed-
ding large (up to 4 and 5 sq in. by 1/16 to 1/8 in. thick) flakes even after
12 to 15 years of exposure. While this phenomenon was often noticeably
worse on the side of a beam facing oncoming traffic, the opposite side
was usually only slightly better. In many instances this shedding oxide
combined with vehicle-thrown debris to cover the lower flanges to depths
of an inch or more (Fig. 3).

Even on bridges not exposed to pavement runoff water flowing down-
ward from leaking expansion joints or thrown up as vehicle spray, the
external appearance did not always appear consistent with the ideal dense
protective layer. The majority of these structures were found to be cov-
ered with a very loosely packed reddish oxide layer that appeared to be
getting thicker with age.

Visual Observation and General Knbwledge

Prompted by this visually apparent failure of many of its unpainted
weathering steel bridges to develop and/or maintain the. "advertised pro-
tective patina" for all highway exposure environments, the Michigan De-
partment of Transportation undertook a rather intensive qualitative survey
of the condition of its weathering steel bridges.

This survey involved a visual inspection of urban and rural weathering
steel bridges to better determine the exact extent of the problem. We
were interested in which highway exposure environments were least suc-
cessful at maintaining the "protective oxide coating," and which areas
of a structure would be more likely to succumb to structurally harmful
corrosion. Much of this stage of the investigation has been reported pre-
viously but the major findings are relevant to this discussion and are briefly
summarized here along with a few new observations.

A review of available material from the steel companies and others
interested in the performance of weathering steels revealed that these
steels could not be expected to achieve their optimum corrosion resistance
unless the following conditions prevailed:

1) Absence of heavy concentrations of corrosive pollutants, especially
chlorides, :
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Thick exfoliating rust scales generated under
ing expansion join

Figure 3. Traffic spray affected area and debris accumu-

lation on lower flange (12 years exposure).

Figure 2.
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2) Exposure to intermittent cycles of wetting and drying without pro-
longed wetting, and

3) Washing of (boldly exposed) surfaces by rainwater.

For almost all areas of a bridge these conditions seldom hold — the
lower 'outside' portion of fascia beams being the only candidate, and then
only when not exposed to vehicle spray containing deicing salt.

Thus, it appeared that the ideal protection that could, under ideal
conditions, be afforded by weathering steels could not be counted on in
typical highway exposures. The obvious visuel differences that were found
to occur for different types of exposure implied that some environments
were worse than others and that these visual differences could be used
to help pinpoint areas where corrosion damage was more likely to be serious.
Such observations, as well as a general knowledge of factors that can
further accelerate corrosion, helped to establish some of the potentially
more serious corrosion problems.

A closer look at the leaking expansion joints revealed a situation even
worse than originally anticipated. The porous nature of the corrosion
products in many instances created a 'capillarity’ that served to greatly
increase the area affected by pavement runoff water (Fig. 4). This same
'porosity’ was no doubt also aiding the retention of moisture making these
areas more vulnerableé to continuing corrosion for longer periods of time.

For expansion joints at the ends of cantilever spans, the crevice con-
centration cell corrosion and dissimilar (galvanic potential corrosion)
metal contact (bronze-steel) produced by the pin-plate-washer-web inter-
face interacted to effectively create an especially corrosive environment
(Fig- 5). In addition to the accelerated corrosion that can occur in and
around joints and crevices and adjacent dissimilar metals, the thick rust
scales in some instances created problems of their own. The rust products
in some cases gradually filled the space between the web and link plate
and eventually packed tightly enough to lock the joint in place. The re-
sulting headwall damage in one instance necessitated replacement of
the locked joints (Fig. 6). (Anticipating the possibility of similar inci-
dences in the future, the Department has developed a standard retrofit
procedure for such joints.)

For those structures over heavily traveled routes, the vehicle-thrown
spray of water and winter deicing salts created a situation similar to the
~ leaking expansion joints. While these surfaces, in general, did not visually
appear nearly as bad (Fig. 7), the potentially affected area was consider-
ably larger—the entire portion of the structure directly above traffic
lanes and for some distance to either side. Primarily the web and lower
flange appeared to be affected (Fig. 3). Capillarity effects appeared
to be operating here also as the lower web was found to be more severely
corroded to a height of 3 to 8 in. above the lower flange. This portion
of the lower web and the lower flange appeared {for a sand blasted sur-
face) very similar in appearance. The accumulated vehicle-thrown debris



and loose rust was undoubtedly contributing to more severe corrosion:
problems on the lower portion of the beams. At the very least, such de-
bris would help retain moisture over a longer duration than would other-
wise occur—thereby extending the period of time over which corrosion
could take place. In addition, some of the debris could possibly contribute
to a crevice (concentration cell) type of accelerated corrosion by reducing
oxygen levels or increasing metal ion levels under some areas of debris.

The lapped surfaces created by bolted splice joints, diaphragm con-
nections, and bearing contact surfaces might also result in crevice (con-
centration cell) corrosion that can accelerate corrosion in and around
joint areas. The extent and location of any corrosion damage (interior
or exterior to the joint) is normally dependent upon the exposure. condi-
tions of a particular joint. When salt is present corrosion damage is nor-
mally exterior to the joint (metal ion concentration cell) and occurs be-
tween the lapped surfaces for most other exposures (oxygen concentration
cell). A visual inspection of a number of these joints did not reveal any
readily apparent corrosion above and beyond that occurring on adjacent
surfaces. Corrosion within the joints, of course, could not be visually
assessed. Past experience with such faying surfaces on painted steel
structures suggests that these areas should continue to be viewed with
suspicion on unpainted structures (Fig. 8).

Dissimilar metals when placed adjacent to one another can result in
what is known as galvanic corrosion, a reaction where one of the metals
corrodes faster than it otherwise would have without the presence of
the other metal while the ‘other metal' does not corrode as fast. For
Michigan's highway bridges dissimilar metal contacts are present in can-
tilevered expansion joints (bronze washers), bearing plates (lead), and
fastener connections (galvanizing-zinc). For both the bronze washer and
_the lead bearing platé contacts, it is the steel which becomes 'sacrificial’
and, consequently, can be expected to corrode slightly faster.

A similar situation can develop for welds where composition differ-
ences between the weld metal and adjacent base metal can produce gal-
vanic corrosion. If the compositions are similar enough no accelerated
corrosion will occur for either region. When significant differences do
exist either the weld metal or the base metal might be sacrificial depending
on how the compositions vary. When the weld metal is sacrificial the
situation can be particularly serious as the magnitude of the galvanic
corrosion reaction increases as the amount of non-sacrificial metal pre-
sent increases with respect to that of the sacrificial metal. Welds (after
cooling) are also subject to high residual stresses which can also accele-
rate corrosion (Fig. 9). The special corrosion problems of bare (unpainted)
welds represent an especially important subject that is being covered
much more thoroughly as part of another research project within the De-
partment. The results of this work will bé reported separately.

Some concern was created over.the mill scale that had been left on
the vast majority of our weathering steel structures when it was disco-
ered that the underlying base metal was galvanically sacrificial. As
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perforations developed in the mill scale, considerably deeper pits (Fig.
10) could form in these areas as well as for the occasional transverse
'bare spots' (Fig. 11) which were observed. Even if the accelerated cor-
rosion occurring in these bare spots did not proceed to structurally serious
depths during the life of the mill scale (usually 3 to 10 years--rust under-
cutting removes most of the mill scale during this period at a rate pro-
portional to the corrosive nature of the partlcular environment), these
pitted areas might have suffered sufficient corrosive losses to effectively
act as fatigue notches thereby reducing the fatigue strength or fatigue
life of a structure or both.

The combined effect of the visual observations of apparent problem
areas combined with the existing knowledge of other possible accelerated
corrosion problems proved overwhelmingly convincing. On May 2, 13879
the Department enacted a partial moratorium on the use of weathering
steels for the most aggressively corrosive environments. On February
6, 1980 the moratorium was extended to include all uses of unpainted
weathering steels in the state.

The Remaining Problem

While some of the observed problem areas such as the leaking expan-
sion joints were readily agreed upon by all, other areas were less definite
and open to debate. While some obvious rusting was occurring for these
other exposures, the variability of the amount of rust that can be produced
from a given amount of steel (2 to 14 mils of rust from 1 mil of steel--
depending on the type of oxide formed and how tightly it is packed)makes
this an uncertain yardstick, at best, for determining how much corrosion
damage (metal loss) has taken place. Consequently, while some observers
thought that a certam area might be in serious trouble others remained
unconcerned.

Some knowledge did exist about the corrosion loss performance of
weathering steels for several types of exposure (Fig. 12), but a great deal
of uncertainty still remained about how Michigan's bridges were perfor-
ming in Michigan's typical highway exposures. For even the mildest high-
way environments, the ideal patina did not appear to be forming—suggesting
that worse than ideal corrosion losses might be occurring. While for leaking
expansion joints where the thick, loosely adhering rust scales aided in
moisture and salt retention, the corrosion losses might approach those
for "any steel submerged in salt water” and perhaps worse. The possible
performance of cases intermediate to the two greatest extremes covers
a very broad range (Fig. 13}

While the qualitative observations had pointed out some definite pro-
blem areas, they had also raised questions that demanded more exacting
answers than visual observation alone could provide. If the weathering
steels were failing to provide optimum protection, what was the exact
extent of this failure? Was the failure the same for all highway exposure

-11 -
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environments or were some environments better than others? Were cer-
tain areas of a bridge or portions of a beam suffering more from this fail-
ure? If measurable corrosion losses were occurring, were these losses
proceeding at a constant rate or were they changing, decreasing or in-
creasing, with time? If corrosion losses were to continue unabated at
rates consistent with past performance, what would the implications be
for the eventual structural integrity of a bridge after 25, 50, 75, or 100
years of "weathering?" A fairly intensive survey would be necessary to
resolve these essential, but as yet unanswered questions.

The Solution — Quantitative Measurement and Statistical Analysis

A quantitative survey was undertaken with the intention of establishing
actual corrosion losses that were occurring for conspicuous problem areas
and for the various Michigan highway exposure environments in general.
Since original starting sizes were not known exactly, corrosion losses
could not be measured or calculated directly, but could be inferred from
thickness measurements. For localized severe problem areas compari-
sons could be made between the problem area and the adjacent area that
was weathering more normally to determine a relative difference in cor-
rosion losses. Establishing meaningful and accurate corrosion losses for
different highway environments proved to be a more difficult, although
not impossible task.

Although the nominal sizes of structural members were known, the
allowed manufacturing tolerances were large compared to the corrosion
losses that were expected to occur. Thus recorded thickness measurements
might be well over nominal after many years of weathering or under nominal
before any weathering occurs. Hence individual measurements, by
themselves, were meaningless. As more data were accumulated, how-
ever, some meaningful inferences could be made.

Since during the era of our weathering steel bridges (1965 to the pre-
sent) the size tolerances and the manufacturing procedures for roiled
beams and flat plates do not appear to have changed appreciably, one
would expect approximately the same distribution of starting thicknesses
(around nominal) to have existed for all bridges constructed during this
period. If, then, a random sampling of bridges produced data that varied
noticeably with age, this difference (within statistical limits, of course)
should be representative of changes that have occurred after these bridges
were built (i.e., weathering). If differences exist in the 'weathering' pro-
duced for different environments, data from bridges at these different
exposures should then show this variation. Standard means exist for anal~-
yzing such data to determine what magnitude of a relationship (i.e. cor-
rosion losses vs. exposure age) if any exists, the limits of accuracy of
this relationship, and the probability that this relationship is more than
just a chance occurrence. With sufficient data, a regression (least squares)
analysis could be performed and statistical parameters calculated to ac-
curately estimate the upper and lower rate limits of any corrosion losses
oceurring. '

=14 -



In just such a manner corrosion loss performance relationships were
examined for Michigan's major highway exposure environments. Definite
differences were found to exist (Figs. 19 and 20). The resulting differences
among these relationships allow for the prediction of the possible future
sizes and properties of bridge beams for Michigan's representative highway
environments (Results Section, Tables 1 through 4).

Apart from the obvious value of this information in predicting the
strength vs. age of a weathering bridge, there are other possible advan-
tages. To the extent that the differences found between the various
environments are a reflection of differences in the corrosive nature of
an environment, a predictive method is provided for the relative ranking
of corrosion damage (vs. environment) that may occur for special problem
areas also (i.e., splice plate connections, expansion joints, welds, etc.)
To the extent that corrosion related losses of fatigue strength and fatigue
life are the result of loss of section (and hence increase in stress level
for the same forces), possible future fatigue performance may be esti-
mated.

PROCEDURE

In an effort to assess the condition of Michigan's unpainted weathering
steel bridges, beam thickness measurements have been gathered from
52 bridges scattered over 16 counties in lower Michigan. An attempt
has been made to select bridges in such a manner that rural and urban
environments are represented equally and that both environments are
approximately evenly distributed as to age.” Measurements have been
made on bridges ranging in exposure age from 3 months to 15 years, but
the majority of our measurements were made on the 95 percent of our
bridges with less than eight years' exposure. The prohibitive extra expense
of traffic control prevented measurements on structures over roadways
from being made directly over traffic lanes. Urban A588 bridges were
first constructed in Michigan in 1965, although only a few bridges were
built before 1969. Construction of rural A588 bridges began in 1972.

A primary aim has been to determine the difference in the performance
of unpainted A588 steel with respect to environment and age. Of special
interest was determining which portions, if any, of a beam and which
portions of a bridge, corrode at a faster rate; and relating any differences
to possible contributing factors. Special attention has been given to the
obviously corrosive areas (i.e., leaking expansion joints and traffic spray
susceptible exposures) as well as to suspected areas (i.e., bolt splices and
other lap joints, debris accumulation, galvanic contact corrosion, and
unpainted welds) and to .the 'average' exposure case for all of Michigan's
different exposure environments. With this knowledge, predictions could
be made of future beam properties.for the various relevant differences
in exposure environment thereby Hhelping to pinpeoint and prioritize any
necessary future remedial action.
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Measurements have been made with an ultrasonic thickness gage ac-
curate to approximately +2.5 mils. At least three points were read for
each flange 'quadrant'; and readings on the web were ‘taken at regular
intervals with the size of the interval dependent upon the smoothness
of the web surface (Fig. 14). The rust scale normally present necessitated
some surface preparation to ensure accurate measurements. Surface
sanding was normally performed until bare metal was exposed on the high-
est points of the rusted surface, leaving any depressions filled with dense
oxide. Without this preparation much of the oxide on the probe side of
the surface would have been inclided in the thickness measurement. The
ultrasonic probe was then moved around in the general area until the
smallest reading was obtained. The resulting peak-to-valley thickness
measurement (Fig. 15) has been found to represent a good.approximation
to the average thickness {(based on our laboratory testing of rusted ten-
sile specimens). Examination of field measurements, however, suggests

N3

"LOOSE" OXIDE
"S ANDED" SURFACE
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IDEAL MEASUREMENT FROM "PEAK" ON
PROBE SIDE TO "VALLEY"™ ON OPPQSITE
SIDE--REFLECTION OCCURS AT METAL-
OXIDE INTERFACE,

“““““ NON-IDEAL MEASUREMENT WITH REFLEC-
TION AT OR NEAR DENSE OXIDE-LOOSE
OXIDE INTERFACE AND OXIDE IS INCLUDED
AS PART OF METAL THICKNESS.

Figure 15. "Peak-to-Valley" ultrasonic thickness measurement.
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that at least in some .cases the ultrasonic signal may be penetrating some
portion of the oxide layer of the opposite side, further complicating ac-
curate measurement. For these particular instances, measurements might
be slightly non-conservative in that they would indicate more metal re-
maining than there actually is.

Over 70 partial beam section measurements were made in an attempt
to evaluate and quantify some of the known and suspected heavy corrosion
areas. Comparison measurements were made for both the heavily cor-
roding areas and for more normally corroding adjacent areas. These mea-
surements were made almost exclusively on welded plate girders, where
the original surfaces are in general more uniform than for wide flange
beams.

To help assess differences due to different exposure environments
an additional 302 complete beam sections have been measured, 120 beams
from 25 rural bridges and 182 beams from 27 urban bridges. Of those
beams where the complete cross-section has been measured, 181 are rolled
wide flange beams and 121 are welded plate girders. The total cross-
sectional area of a wide flange beam as produced, is required by speci-
fication to be within +2.5 percent of nominal. While this tolerance is
well maintained, individual flange quadrant thickness and web thickness
can vary considerably--individual flange quadrant thicknesses often varying
as much as 40 to 80 mils. The welded plate girder on the other hand has
its cross-sectional area limited by the tolerance of the individual plates
which may be up to 10 mils below nominal thickness or up to 4 to 10 per-
cent (upper limit dependent on plate dimensions) more than nominal thick-
ness. Lacking exact data on the initial (new) sizes poses some obvious
problems. Since the initial sizes may vary by more than the corrosion
losses expected to occur during the first few years of exposure, a fairly
large number of data cases must be examined before measured corrosion
losses approach statistical significance. The narrower starting size toler-
ance band of the wide flange beam makes it more ideal for measuring
whole beam cross-section corrosion losses; while the uniformity of a rolled
plate makes the welded plate girder more ideal for measuring differences
in the relative corrosion of portions of an individual beam cross-section.

Repeat measurements of corrosion loss have been taken on some struc-
tures after two to four years of additional exposure to help determine
how corrosion rates may vary with age for different environments. Such
readings cannot be made in exactly the same spot each time since the
first measurement has disturbed the first location and may possibly influ-
ence its future performance (rust and debris removal for UTG reading
leaves a surface that will probably start rusting again at close to its initial
rate, if differences with time do exist). Such repeat readings are made
at locations just slightly removed from the first readings. While rolling
differences do exist from one spot to another on a given beam they are
considerably smaller than the initial starting size tolerances. So even
though a statistical analysis is required of these data as well, a consider-
ably smaller number of cases must be examlned before statistically signi-
ficant results are produced.
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Beam thickness measurements were converted by means of a computer
program (Appendix A) to total cross-sectional area (CSA), momient of
inertia (Ixx and lyy), section modulus (Sxx and Syy), etec. Comparison
with the nominal beam of the same size allowed the calculation of such
parameters as the average corrosion penetration, percent loss of area,
and percent loss of lxx and lyy which is identical to the percent loss of
Sxx and Syy, respectively. To aid in determining differences which might
exist in the corrosion rates of different portions of a beam cross-section,
percent loss of area was also calculated for each flange quadrant, the
web, and the top, middle and bottom thirds of the web. While the beam
cross~sectional area has become the basic unit of data for comparison
purposes examination of smaller portions of the beam has revealed some
important relationships that would have been obscured for the whole beam.

For those bridges exposed to traffic spray, the major corrosion appears
to be taking place after the traffic exposure and hence the age of such
a structure measured from this first exposure to traffic appears to be
a more relevant basis for analysis and data extrapolation. For structures
not exposed to traffic spray the data are analyzed with respect to their
age since first exposure to the bridge site environment.

RESULTS

In some cases visual observation alone was sufficient to pinpoint pro-
blem corrosion areas, although thickness measurements were needed to
. better quantify the seriousness of the problem. In some instances com-
parison measurements between the suspected problem areas and adjacent
more '"normally" weathering areas of a beam were all that was required.
In other instances statistical analysis of measurements from many beams
were required. :

Leaking Expansion Joints

The most obvious corrosion problem and one of the more sericus found
so far is related to leaking expansion joints, especially in urban areas,
but occasionally in rural areas as well. Figure 16 illustrates a generalized
representative (worst case) leaky joint showing the extent and levels of
corrosion damage verified by actual measurement. In general, the areas
of worst corrosion occur directly under the leaking joint with the most
severe corrosion taking place behind the link plates at the ends of canti-
lever spans (Fig. 17) and for the lower flange and some inches up the web.

As can be seen from this figure, the worst areas on this 14 year old
structure have average corrosion rates approaching 3 mils/year/surface.
It should probably be stressed that these are the extreme cases. Other
joints on even the same structure might be weathering no faster than
the remainder of the structure, or ‘they might be anywhere in between
these two extremes. Physical appearance alone was not always a good
indicator of the amount of corrosion taking place. While other bridges
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with a similar distressed appearance around leaking expansion joints did
not always measure up to these extreme corrosion rates, at least several
other structures were found to have similar areas at expansion joints
matching the 3 mils/year/surface corrosion rate (including one eight year
old rural structure). In general these severe corrosion rates appeared
{for both urban and rural structures) to be associated with leaking expan-
sion joints that were located towards the lower end of fairly long sections
of inclined bridge deck, where leakage would be greater and salt exposure
more frequent. '

For expansion joints in cantilevered spans both the link plate and web
behind it are probably being subjected to approximately the same single
surface corrosion rates where they lap. The most severe corrosion losses,
which were found around the pin connections (combined effect of crevice
corrosion and galvanic corrosion induced by the web-pin-bronze washer-
link plate - nut contacts), were measured for a number of link plates that
had been removed and replaced. (Such a replacement procedure was found
to be necessary for several structures in Michigan after pack rust filling
the joints eventually locked some expansion joints in place with structural
damage resulting (Fig. 6)), Here the worst through thickness average cor-
rosion approached just over 3.5 mils/year/surface, but most of the corrosion
(in the worst cases) was obviously occurring on the inner (next to the web)
surface of the plates. This indicated that a considerably higher rate (up
to 5 to 6 mils/year) was apparently occurring for the worst areas on the
inner surface. While actual measurements were not made on the web
between the link plates, some reasonable inferences can be made. If the
same worst corrosion rates that occur for the link plates are also present
on the web sandwiched between them, then through thickness average
corrosion losses may for the worst cases approach 5 to 6 mils/year/sur-
face—since the worst areas on one side of the web will, in general, over-
lap with the worst areas on the opposite side. Outside of the worst areas,
"average" corrosion is usually not worse than 1 to 2 mils/year/surface
but within the worst areas up to approximately 1/4 in. diameter pits have
been observed. Such a pit depth corresponds to a pitting rate of 16.5
mils/year/surface. While an occasional pit of these dimension5 may not
be immediately structurally serious, the possible long term reductions
in fatigue life or strength might very well be.

For the remainder of the beam (exposed to leakage), the worst cor—
rosion occurs for the lower web and flange with the very worst corrosion
(3 to 4 mils/year/surface} occurring directly underneath the leaking joint.
The corrosion rates observed were found to decrease as the distance from
this worst area was increased—either by moving up the web or moving
longitudinally along the lower flange. Additionally, for those instances
where leakage was found to extend for greater distances along the lower
flange, corrosion rates were normally found to be lower for a given dis-
tance from the joint.

For the worst cases, however, the 3 mils/year/surface average cor-

rosion rate may be an underestimate of future trends. A number of fac-

tors contribute to one's suspicion that the corrosion rate may be increasing
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with time. Simply viewed from the fact that corrosion is a surface-depen-
dent phenomenon, as the pitting increases the surface area available,
corrosion could be expected to increase. As corrosion continues to build
up loose and porous corrosion products which aid in the retention of mois-
ture and corrosive pollutants, corrosion could be expected to increase.
Additionally, even the worst joints did not necessarily start leaking im-
mediately after the structure was first built—implying that even if the
corrosion is linear with time, perhaps the corrosion losses should have
been averaged over a correspondingly reduced period of time. Attempts
to either confirm or refute such an accelerated corrosion rate were
thwarted by maintenance painting of the leaky joint areas on which our
initial corrosion loss measurements were made.

Some recent evidence from repeat corrosion loss measurements on
structures freely exposed to traffic-thrown spray (an exposure environ-
ment very similar to at least some portions of the leaking expansion joints)
are suggestive (although not yet statistically significant) that under some
circumstances corrosion of even salted weathering steel may decrease
with time. If this does indeed happen, it would probably only be true for
the freely exposed portions of the joint and not for the lapped surfaces.
The high corrosion rates that have so far been found to occur in some
of our leaking expansion joints stress the need for some further evaluation
of these areas to determine whether or not an already serious problem
is becoming more serious or stabilizing. '

‘Other Lapped Surfaces

A number of other lapped areas on bridges were expected to show
some serious corrosion potential as well and have been examined accord-
ingly. Areas such as bolted splice connections and bearing contact sur-
faces as well as the areas where the beam ends are embedded in the abut-
ment could be problem areas. Older exposures of painted bridges have
sometimes demonstrated significant corrosion (1/3 to 2/3 section loss,
Fig. 8) for just these types of lapped surface conditions. Repeated exami-
nations of a number of examples of these exposure types have not revealed
corrosion problems of a magnitude detectable by our ultrasonic thickness
gage. Either these areas are being examined too early in their life cycles
to find anything, or the particular exposure instances examined were not
of a really critical nature, or possibly some other factors must be taken
into consideration here.

Accelerated corrosion for lapped surfaces can occur either between
the surfaces or exterior to them depending upon the conditions present.
For moist salty environments the worst corrosion is normeally exterior
to the joint. For unpainted structures the larger reactive surface area
exterior to the joint may partially explain why we have not discovered
serious corrosion in these areas. The .corrosive potential generated by
the lapped surfaces is possibly being dissipated over a much larger area
so that even though the same total amount of accelerated corrosion may
be occurring the effective section loss is negligible.
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For other environments the worst accelerated corrosion normally occurs
between the lapped surfaces. While our measurements did not indicate
any significant corrosion occurring between such lapped surfaces (for
the cases examined), problems encountered with our ultrasonic thickness
gage measuring back side rust make our results uncertain. Others who
have studied internal joint corrosion indicate that this type of accelerated
corrosion can continue essentially unabated as long as the structure of
the lap cannot resist (without deformation) the internal forces generated
by the rust growth. It is for precisely this reason that high strength bolted
joints are often impervious to such corrosion. Obviously the strength,
size, and spacing of the bolts, as well as the thickness of the plates have
a significant effect here. Some sources indicate that the rust-generated
forces can be at least 1,200 psi, and possibly greater. Continued obser-
vation of such areas would be a reasonable and desirable precaution to

-

insure that significant corrosion does not go unnoticed.

Galvanic Couples

For those galvanic (dissimilar metal) couples where the steel is sacri-
ficial, there will probably not be any serious corrosion. The non-ideal
porous nature of the rust surfaces that are prevalent will help retain mois-
ture over large surface areas keeping the effective sacrificial area large
enough that through' thickness corrosion losses for any one spot will be
low. Exceptions to this will occur for situations where moisture around
the galvanic couple is somehow restricted to much smaller areas—as OCCUrs
behind the link plates of expansion joints in cantilevered spans.

This same moisture retention could present serious problems when
it is the other material of the couple that is sacrificial for now it is the
larger area that is promoting the corrosion reaction (on a much smaller
sacrificial area). Such would be the case if welds exist that are sacrificial
(especially serious for welds perpendicular to the applied stress field).

While a number of transverse butt welds were examined and measured
for thickness and some did come out 15-29 mils thinner (corresponding
to a 0.6 to 1.0 mils/year/surface difference) than the adjacent beam mate-
rial, the results were uncertain since the initial surface grinding of such
welds can produce the same magnitude of surface differences. In general,
the surface appearance, for those cases examined, did not reveal notice-
able differences in corrosion between the weld and base metals. This
‘does not, however, guarantee that there are not welds that are experi-
encing more serious corrosion losses. Since only one of 2 few grades of
A588 wire generally is used to weld many grades of A588 plate, and since
unalloyed wire generally has been used for fillet welds, many possible
combinations exist. While there has not been time to adequately address
this factor in the present study, it appears to be worthy of further investi-
gatiom, based on the limited information presently available.
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Mill Scale

Pitting depths obstensibly resulting from the effects of mill scale
were examined for several -structures that still retained approximately
90 percent of their mill scale. For those cases examined pit depths usually
did not exceed 10 mils. This would correspond to pitting depths of approxi-
mately 2 to 3 mils/year/surface.

Section loss for the transverse bare spots will probably not be signifi-
cant either. While initially the mill scale-steel galvanic couple will have
a great corrosive potential for the steel when the ratio of mill scale sur-
face to bare steel surface is at its highest, the corrosive environments
(moist, salty) which could maximize such section losses are also those
in which the mill scale will be rust undercut the fastest. Hence the cor-
rosive couple will be acting on the smallest sacrificial areas for only a
short time and will probably not be a serious problem.

While such mill scale influenced pitting may never proceed to struc-
turally significant levels, the implications for possible loss in fatigue per-
formance are not quite as clear.

Rolled-in Imperfections

Observation of the sand blasting and painting of one of Michigan's
oldest weathering steel structures revealed a potential problem—rolled-in
imperfections—which had not been previously given serious attention.
Figure 18 illustrates severe pitting on the mid portion of the web of a
facia beam that far exceeds corrosion levels that would normally be ex-
pected for the given exposure environment {urban exposed to traffic spray).

' Figure 18. Pitting resulting from corrosion following the bound-
aries of a rolled-in defect.
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The pitting which appears here to exceed half the web thickness (more
than 0.300 in.) is apparently the result of corrosion preferentially fellowing
the pathway of impurities which have been rolled into the beam during
its manufacture. 1n this instance the impurity was most likely mill scale
from a lamination that was torn and folded back in the rolling process.

Statistical Analysis

Analysis of the bulk of our corrosion data has helped to determine
the approximate general level of corrosion that is being experienced by
the major portions of a bridge structure for various exposure environments
and conditions (Fig. 19). This graph demonstrates the average corrosion
rates that have been determined by our statistical analysis as well as
worst case corrosion rates that have been found by adjacent and repeat
measurements. A fairly large number of variables were included in the:
overall analysis to help discover which ones, if any, were significantly
influencing observed corrosion. Among the variables examined were urban
‘vs. rural exposure; tunneled, intermediate, or open exposure environment;
low or high traffic volume over the bridge; traffic or no traiffic under
the bridge; bridge height; steel manufacturer; relative position with res-
pect to the roadway below (near or far, readings taken directly over road
shoulder or near abutment respectively); interior or fascia beam; position
of beam in bridge; position of beam in bridge with respect to first exposure
to oncoming traffic beneath; position of flange quadrants with respect
to oncoming traffic beneath; and side of web (with respect to oncoming
traffic) from which thickness measurements are taken.

The corrosion rates observed for the various environments listed in
Figure 19 are translated into percent loss of section modulus in Figure
20.

Plots showing the penetration losses from nominal vs. exposure age
are provided for the more significant relationships (Figs. 21 through 24).
Drawn on the plots are the lines depicting the mean regression line (Pene-
tration = A x Age + B). Above and below this mean are regression lines
drawn using the upper and lower limits of the 95 percent confidence inter-
val. The fan-like area produced demonstrates the approximate range
of average penetration (from an initial value, B, which is representative
of the average initial amount of over or under size of the beam), that
may be expected to occur for the exposure conditions represented in the
plot. The actual scatter plots and the results of the statistical analyses
(linear regression) for each case are included in Figures B2 through B30
in Appendix B. Results reported are with only a few noted exceptions,
significant at the 0.05 level (95 percent confidence level).

Attempts made to model a number of our statistically significant cor-
rosion relationships with anything other than a straight line proved futile.
Any changes in the corrosion rates with time that exist are probably being
effectively camouflaged by the relatively great scatter (due principally
to the wide tolerances in initial starting sizes) in our current CSA data.

-27 -



REDUCTION OF SECTION MODULUS FROM NOMINAL, PERCENT

IDEAL WEATHERING ENVELOPE

URBAN AND RURAL BEAMS NOT
EXPOSED TO TRAFFIC SPRAY
FROM BELOW

URBAN AND RURAL BEAMS

EXPOSED TO TRAFFIC SPRAY
FROM BELOW

URBAN AND RURAL BEAMS
EXPOSED TO TRAFFIC SPRAY FROM
BELOW FOR LESS THAN 8 YEARS

URBAN AND RURAL BEAMS
Ist THREE BEAMS EXPOSED TO
TRAFFIC SPRAY FROM BELOW

URBAN BEAM EXPOSED TO TRAFFIC
SPRAY. ACTUAL WORST CASE VERI-
FIED BY REPEAT MEASUREMENT.

|1 | | l

[

2 4. [ 8 10 2
EXPOSURE TIME, YEARS

2 4 ] a 10 2

14 1] 8

EXPOSURE TIME, YEARS

NOTE: CALCULATIONS (EXCEPT WHERE OTHERWISE NOTED) ARE BASED ON THE STATISTICAL LIMITS (APPENDIX B) FOR CORROSICN OCCURRING
ON THE IMDIVIOUAL SECTIONS OF A W36 x 135 BEAM SUBJECTED TO A GIVEN ENVIRONMENT,
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Consequently the timewise projection estimates are calculated using only
straight line approximations. There is some evidence, however, that at
least some corrosion rates are actually increasing with tlme while others
may be decreasing.

A number of other interesting trends in the data were apparent. Fascia
beams on the average faired slightly worse than interior beams, and webs
in general appear to be corroding slightly slower than the remainder of
the beam. For almost all environments top and bottom flanges appear
to suffer approximately the same loss of cross—section even though the
top flange is only "exposed" on one side. When exposed to traffic spray,
the lower flanges corrode slightly faster. Top and bottom portions of
the web for almost all environments corrode at approximately equal rates
and slightly faster than the middle portion. The differences between
the top, bottom, and middle web-corrosion rates vary with environment.
Differences between the near and far sides of a beam (with respect to
oncoming traffic beneath), were not statistically significant for any ex-
posure environment using our current data sampling.

Traffic Spray and Debris

While traffic spray produced obviously visible differences in appearance
~on a beam’s surface, the differences were not of great enough magnitude
from one part of a beam to another to show up readily in single beam
comparison measurements. Nor, obviously, could differences between
these beams and those not exposed to traffic spray be evaluated. A fairly
involved statistical analysis of a large volume of data was necessary to
properly evaluate the corrosion losses resulting from traffic spray and
debris. (In general when traffic spray is present in any significant quantity,
debris accumulation is also present and vice versa so that the effects
of either traffic spray or debris are almost impossible to evaluate separ-
ately.)

In many instances the wide scatter in the data, resulting from the
wide tolerance of initial starting size, is probably sufficient to obscure
some relationships which might be present. Still, however, some important
things have been uncovered. Most significantly, traffic under a bridge
appears to be creating much the same magnitude of damage as leaking
expansion joints and may even be slightly worse. Apparently, regardless
of source, leakage from above or traffic spray from below, salt is the
major contributing factor in accelerating corrosion of weathering steels.
The first few (three or four) beams subject to traffic spray, especially
the fascia beam, appear to suffer the worst effects on the average. These
first few beams appear to be corroding almost twice as fast as those fol-
lowing later in the traffic spray path (Figs. 21 and 22 and Appendix B,
Fig. B13 through B24). This applies for both urban and rural bridges as
a combined group. In essence then this implies that most of the beams
of a two-lane overpass would be subjected to the higher rate while wider
structures would have less serious corrosion for at least a portion of the
~ structure.
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Figure 21. First three beams exposed to traffic spray from below.
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Both rural and urban bridges that are not exposed to traffic thrown
spray from below appear from our measurements to be increasing (Fig.
23) rdther than decreasing in thickness. This appears to be due to an in-
herent problem with the ultrasonic thickness gage (Fig. 15). The point
of back reflection of the ultrasonic signal for the more dense oxides that
form in this environment is apparently occurring at or close to the rust-
air interface, allowing the back side rust layer to be included (measured)
as part of the steel thickness. (While other possible explanations exist
that might also explain the apparent growing phenomena, back side re-
flection appears—based on our current knowledge--to be the most likely.)
This growth rate can be converted to an approximate corrosion rate by
dividing by the mils of oxide product produced per mil of steel. The exact
composition of the oxides being produced is not known, but reasonable
estimates can be made. Assuming an alpha, delta, and gamma ferrite
mixture with a Piling-Bedworth ratio of 3.75, (in. of corrosion product
per in. of metal lost), a corrosion rate of 0.43 mils/year/surface is pre-
dicted. Even if the exact ratio of rust produced from the original steel
were known, the calculated corrosion rate would still be slightly off since
it cannot compensate exactly for the amount of metal lost. Only the
dense adherent oxide is measured and the loose-oxide on the outer surfaces
as well as any oxide that has fallen off is not accounted for. On these
structures this error potential is probably minor as the loose oxide and
fall-off do not appear to be considerable. Consequently this derived cor-
rosion rate (0.43 mils/year/surface) is used in Tables 1 and 2 to estimate
the future beam properties for these exposure environments (urban and
rural without traffic spray). These tables, as well as Tables 3 and 4, show
extrapolated beam properties for 50 years of exposure in the urban and
rural environment subjected to traffic spray from below. The extrapola-
tions are made from the minimum specified original beam size, (nominal
2-1/2 percent), to give a conservative estimate. This is not an unreason-
able starting point since some beams have been found to be below .the
specified minimum size when first installed.

However, for urban structures subject to traffic spray these effects
could be vastly more significant. Here the loose oxide can be consider-
ably greater in thickness (up to 1/8-1/4 in. thick after 10 to 15 years)
and just the portion of the fall-off that stays on the lower flanges can
measure well over 1/2 in. The same sort of phenomenon appears to be
responsible for the apparent growth of the web on all bridges over traffic
lanes (Fig. 24). Here the indicated growth is insufficient to explain the
up to 1/4 in. thickness of the surface rust scale. Apparently the corrosion
losses that are occurring are being just slightly more than compensated
for by a dense adherent oxide layer. This phencmenon doces not appear
to be as predominant on the flanges where micrometer thickness checks
were used to verify the ultrasonic thickness gage measurements. In labo-
ratory testing on rusted specimens there were never problems with thick-
ness measurements other than probe side surface preparation. However,
it turned out that these specimens were substantially salted and this ap-
pears to be a factor in whether or not a dense adherent oxide layer will
form. For the urban webs exposed to traffic spray a significant difference
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TABLE

1

BEAM PROPERTY EXTRAPOLATION FOR A W 36x135 BEAM.*

(USING THE ASSUMED PILING-BEDWORTH RATIO
OF 3.75 TO DERIVE A REASONABLE CORROSION
RATE FROM THE OXIDE INDICATED GROWTH.)

Year 10 Year 20 Year 30 ‘| Year 40 Year 50
WFB WFB WFB WFB ' WFB

Nominal Area 39.7029 39.7029 3%.7029 39.7029 39.7029
(Inches **3)
Actual Area 38.4705 38.1234 37.7T763 37.4530 37.1977
{Inches **2)
% Reduction 3.1042 . 3.9785 _4.8527 5.6668 6.3099
From Nominal
9% Reduction 5.4875 6.3205 7.1734 7.96786 8.5950
From Upper Limit
% Reduction 0.6197 1.5164 2.4131 3.2480 3.9075
From Lower Limit :
Penetration 10.76 13.79 16.83 19.65 21.88
(From Nominal) S
Upper Limit 19.43 22.46 25.49 28.32 30.55
Lower Limit 2.09 5.13 8.16 10.98. 13.21
I—XX Nominal 7801.87 7801.87 7801.87 7801.87 7801.87
[-—XX Actual _7601.88 7552.62 7503.33 7460.60 7421.12
% Reduction 2.56 3.19 3.83 4.37 4.88
From Nominal
I—YY Nominal 226.24 226.24 226.24 226.24 226.24
I—YY Actual‘ 218.81 217.09 215.37 213.94 212.51
% Reduction 3.28 4,04 4.80 5.44 6.07

-From Nominal

*Urban and rural bridges not exposed'to.traffic
Spray from below-—penetration data (lower 95% confidence limit)
Extrapolated from minimum initial starting size (nominal - 2-1/2%)



TABLE

2

BEAM PROPERTY EXTRAPOLATION FOR A W 36x135 BEAM.*

(USING THE ASSUMED PILING-BEDWORTH RATIO
OF 3.75 TO DERIVE A REASONABLE CORROSION

RATE FROM THE OXIDE INDICATED GROWTH.)

From Nominal

Year 10 Year 20 Year 30 Year 40 Year 50
WFB WFB WFB WFB WFB

Nominal Area 39.7029' 39,7029 39.7029 39.7029 29.7029
(Inches *%*2)
Actual Area - 38.1234 37.4291 36.7349 36.0885 35.4760
(Inches **2)
% Reduction 3.8785 5.7270 7.47586 9.1038 10.6464
From Nominal :
% Reduction . 6.3205 8.0264 9.7323 11.3207 12.8258
From Upper Limit
% Reduction 1.5164 3.3098 5.1031 6..7731 8.3553
from Lower limit
Penetration 13.79 19.86 - 25.92 31.57 36.91
{From Nominal)
Upper Limit 22 .45 28.53 34.59 40.23 45.58
Lower Limit 5.13 11.19 17.25 22.90 28.25
I—XX Nominal 7801.87 7801.87 7801.87 7801.87 7801.87
[--XX Actual 7552.62 7454.02 7355.30 7269.67 7185.60
9% Reduction 3.19 4.46 5.72 6.82 7.90
From Nominal
I—YY Nominal 226.24 226.24 226.24 226.24 226.24
I—YY Actual 217.09 213.66 210.22  207.35 204.49
"% Reduction 4.04 5.56 7.08 8.35 9.61

*Urban and rural bridges not exposed ta traffic
Spray from below-penetration data (upper 95% canfidence limit)
Extrapolated from minimum initial starting size (nominal - 2-1/2%)
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TABLE 3
BEAM PROPERTY EXTRAPOLATION FOR A W 36x135 BEAM.*

Year 10 Year 20 Year 30 Year 40 Year 50
WFB WFB WFB WFB WFB

Nominal Area 39.7029 39.7029 3%.7029 39.7029 39.7029
(Inches **2)
Actual Area 37.8203 36.9249 36.0295 35.1340 34.2386
(Inches **2)
% Reduction 4.7418 6.9971 89,2524 11.50797 13.7630
From Nominal
% Reduction 7.0652 9.2655 11.4658 ° 13.6660 15.8663
From Upper Limit
% Reduction 2.2993 4.6124 6.9255 9.2387 11.5518
From Lower Limit '
Penetration 16.44 24.26 32.08 | 39.90 47.72
{From Nominal)
Upper Limit 25.11 32.93 40,75 48.57 56.39
Lower Limit 7.77 15.59 23.41 31.23 39.05
I—-XX Nominal 7801.87 7801.87 7801.87 7801.87 7801.87
I—XX Actual 7500.05 7353.63 7206.94 7059.96 6912.70
% Reduction 3.87 5.75 7.63 9.51 11.40
From Nominal
I—YY Nominal 226.24 226.24 226.24 226.24 226.24
I—YY Actual 215.09 209.67 204.24 | 198.82 193.40
% Reduction 4,93 7.32 9.72 12.12 14.52

From Nominal

*Urban and rural bridges, 1st 3 beams exposed to traffic
Spray from below-penetration data (lower 95% confidence limit)
Extrapolated from minimum initial starting size (nominal ~ 2-1/2%)
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TABLE 4
BEAM PROPERTY EXTRAPOLATION FOR A

W 36x135 BEAM.*

-From Nominal _

Year 10 Year 20 Year 30 Year 40 Year 50
WFB WFB WFB WFB WFB
Nominal Area 39.7029 39.7029 39.7029 39.7029 39.7029
{Inches **2)
Actual Area 36.3602 34.0046 31.6491 29,2936 26.9380
(Inches **2)
% Reduction 8.4194 14.3523 20.2852 26.2181 32.1510
From Nominal
% Reduction 10.6531 16.4412 22.2295 28.0177 33.8059
From Upper Limit -
% Reduction 6.0712 1_2.1562 18.2413 24,3263 30.4113
From.Lower Limit
_Penetration 29,17 49.76 70.33 90.91 111.48 .
(From Nominal) ‘ :
Upper Limit 37.85 58.43 79.00 99.57  120.14
Lower Limit 20.52  41.10  61.67  82.24  102.81
J—~XX Nominal 7801.87 7801.87 7801.87 7801.87 7801.87
I—XX Actual 7232.81 6917.79 6551.11 6182.78 -5812.78
% Reduction 6.65 11.33 16.03 20.75 25.50
from Nominal
I—YY Nominal 226.24 226.24 226.24 226.24 226,24
I—YY Actual 207.37 194.23 181.10 167.98 154.86
% Reduction 8.34 14.13 19.95 25.75 31.55

*Urban and rural bridges,1st 3 beams exposed to traffic
Spray from below—penetration data (upper 95 % confidence limit)
Extrapolated from minimum initial starting size (nominal - 2-1/2%)
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was noticed in the results of thickness measurements depending on which
side of the web (with respect to oncoming traffic) measurements were
taken from. Measurements made from the side opposite oncoming traffic
were on the average less by 0.4 mils/year/surface. This lends some support
for salt effects on ideal oxide formation although slightly deeper pitting
on the salted side would produce similar results. In any event it appears
that the web surfaces are at least displaying a more 'idealized' oxide and
may consequently be slightly better off than the flanges (for the same
exposure environment) and may have a decreasing corrosion rate. Even
so the amount of surface oxide that is sometimes present would suggest
at least a worst case corrosion rate of 1.25 mils/year/surface and it is
this number that is used for corrosion of the web in the beam property
extrapolations of Tables 3 and 4. Corrosion for the remaining portions
of the beam is based on the actual measurements.

Looking at just our younger bridges (Fig. 25) that have been exposed
to traffic spray for less than eight years, shows corrosion loss predictions
even worse than those for the entire 16-year exposure group. This has
been suggested by some as possibly a reflection of the change in chemical
content for the weathering steels that has occurred since they were first
introduced. Alternately this might imply that a decrease in corrosion
rate is occurring with age of exposure or that perhaps our earliest struc-
tures contain beams that were initially oversize. Due to the uncertainty .
of the meaning of this observed trend, it is the full 16-year exposure case
that has been used for the representative traffic spray exposure beam
property extrapolations of Tables 3 and 4. If it turns out in the long run
that the higher indicated rates for younger structures continue then these
extrapolations will be non-conservative.

Exposure of Corrosion Specimens

Natural Environment - The first weathering steel bridge constructed
in Michigan was used by the steel supplier to test the performance of
their weathering steel under actual highway conditions. Several racks
of corrosion specimens were installed as illustrated in Figure 26. Small
coupons of uniform starting size were oriented to simulate top flange,
web, and bottom flange exposures. Sufficient coupons were placed that
specimens could be removed at intervals. The weight loss of these coupons
after rust removal was used to determine the average corrosion loss. Data
were collected over a period of from one to eight years. Plots of these
data taken from the steel company reports are reproduced in Figure 27
and in the scatterplots and linear regression analyses that are provided
in Appendix B, Figures B31 through B36. DMore significantly, a linear re-
gression analysis of the natural logarithims of penetration vs. exposure
age resulted in an even better fit of the data. This implies that the actual
corrosion rates may be more accurately considered as exponential and
can be modeled by a relationship of the form Penetration = C x (Age)
xx D. These data indicate an exponentially increasing function for both
the top and bottom flange orientations and an exponentially decreasing
function for the web orientation. Even more significantly all of their
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data come from the side of the bridge farthest from oncoming traffic
(beneath). Our own data indicate that the corrosion rates here may be
as little as half that occurring for the first few beams on the side nearest
oncoming traffic.

The corrosion rates of our data for overpasses up to eight years old
suggest that the 'tunneled freeway environment' in which these exponential
corrosion data were taken, is not significantly different from our general
category covering all structures exposed to vehicle traffic sprays from
below. It would not then be unreasonable to expect that the same type

of exponential corrosion rate may be occurring for our general case as
well.

Artificial Environment - As part of a separate project, unpainted cou-
pons of several types of bridge steels were exposed to an elevated tempera-
ture (110 F) and salty (NaCl} environment with alternating wet and dry
cycles (i.e. a marine-beach type of exposure). The weathering steel speci-
mens performed markedly worse than either the A36 or the A572 samples
that were tested uncoated in the same environment. Average corrosion
was more than twice as great and pitting more severe (more numerous,
deeper, and narrower) for the weathering steel specimens. While it does
appear to be true that weathering steel performs better than plain carbon
steels for some environments (non-salted and alternate wet-dry), we now
know that this situation can be reversed for other environments (salted
and high humidity). In other words, weathering steel for the very worst
environments may perform significantly worse than the bare patches of
aging painted structures. '

Repeat Corrosion Loss Measurements

Repeat thickness measurements were made on several older urban
bridges exposed to traffic spray (greater than seven years old) after ap-
proximately two and four-year intervals. Most notable were corrosion
losses on sections of the beams directly over traffic lanes approaching
3 and in some cases 6 mils/year/surface on the portions of the lower flange
nearest the web and for the lower 1/4 of the web. The obvious visual
differences on the lower flange underside (Fig. 28) suggest that such
accelerated corrosion may also occur for coverplate fillet welds. Salt-
Iaden vehicle spray does definitely appear to be resulting in the same
level of corrosion damage as was earlier known to occur around leaking
expansion joints, except that the corrosion damage resulting from spray

may affect the majority of the surface area of a structure rather than
a limited area near a few joints.

~ While the results of our repeat measurements are not yet of a suffi-
cient number to be statistically significant, they are at least suggestive
of some possible important trends. Using "average" corrosion rates to
analyze structures subjected to traffic spray may not be truly representa-
tive of what is actually occurring. Some beams on these structures may
actually be experiencing a reduction -in the corrosion rate with time while
others may be getting proportionately worse (1.5 up to 2.5 mils/year/sur-
face - whole beam corrosion} than our average case. Also the area of

-43 -



3urysndq
allm (Y314 MoO[aq) Jo3ye pue (Jy3u
aaoqe) aJ10jaq pam ajeidioacd pasodxs
Keuads o133813, *(eA0qB) 98uB[] JamoO[ UO
;punode deam; Lexds o13yedj, *gg 2ansig

-44 -



worst corrosion may not necessarily be those first few .beams exposed
to traffic spray. The four such structures examined to date are equally
split between the early or later beams experiencing the worst corrosion
with very noticeable differences existing between the early and later
beams for all. 1f such a 'skewed' structure represents a significantly worse
case than that which would be created by average corrosion rates, it might
be wise to continue our repeat measurements on a few more structures
to better define the extent of this problem.

Additional Considerations

Obvious visual differences over a beam surface exist between those
areas toward the abutments (away from traffic lanes underneath), and
those areas directly over the roadway. Some differences in corrosion
rates between these two areas very probably do exist with the areas di-.
rectly over the roadway receiving, in general, a greater volume of spray
and consequently probably experiencing slightly worse corrosion damage.
All of our measurements of necessity, however, have been made between
the abutment and the road shoulder where corrosion probably is not quite
as bad. This factor as well as the possible problem of our ultrasonic thick-
ness gage reading part of the backside rust as part of the steel thickness
suggests that our results probably underestimate the worst corrosion taking
place.

Implications for Action

The typical average and worst case corrosion rates for Michigan's
significantly different highway exposure environments have been deter-
mined and are depicted in Figure 19. These rates, combined with the
corresponding reductions in section modulus of Figure 20, may be used
as a guide to predict the future structural integrity of our bridges. While
the corrosion rates that have been observed so far may not forecast im-
mediate structural problems for all bridges, they do predict the gradual
erosion of the initial factor of safety of a structure, due to general loss
of section. (Effects on fatigue life are yet to be determined.)

This is especially true for bridges exposed to traffic spray from below.
Our current estimates of the average corrosion losses occurring suggest
that after somewhere between 10 and 20 years of exposure all of the beams
of these structures would be below the minimum initial starting size (nomi-
nal 2-1/2 percent)—a size reduction of 5 to 8 percent from nominal. During
this same time period reductions in section modulus may approach 10
percent from nominal. Our worst case corrosion measurements suggest
that for at least some of the beams of & given structure in our worst ex-
posure environments web perforation could occur during a structure's
normal life expectancy. For a 3/8-in. web, such perforation may occur
in 30 years (6 mils/year/surface} and may at that time extend for the
entire portion of the beam over traffic lanes and for some distance be-
“yond. Similar exposure periods may be shown to result (for observed
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corrosion rates in some environments) in web thicknesses below the mini-
mums initially required by web buckling criteria and fillet welds (especially
lower flange to web and lower flange to coverplate) below minimum initial
throat dimensions. : :

Which aspect of a particular structure will be most susceptible to
the levels of corrosion occurring for a given environment will in general
be dependent on the design of a given structure. But armed with our current
corrosion rate information more intelligent decisions can be made regarding
how long structures of a given environment may be allowed to weather
before painting becomes structurally imperative.

SUMMARY AND RECOMMENDATIONS

Extensive data have been gathered with the aim of establishing the
levels of corrosion and cumulative damage occurring for Michigan's preva-
lent exposure environments in order to evaluate the necessity and possible
time frame for remedial action. The observed corrosion rates are repre-
sented in Figure 19 and the corresponding resulting reductions in Section
Modulus in Figure 20. Projected section losses can be especially signifi-
cant in salty environments. Indeed, salt appears to be the major contri-
buting factor in accelerated corrosion of weathering steels. Both leak-
age from above and traffic spray from below can result in the same levels
of corrosion damage."

While the currently available data provide a basis for tentative esti-
mations, there is some evidence which suggests the need for further cor-
rosion loss measurements (specifically repeat measurements on structures
which have already been examined). Uncertainty still remains over how
some of the observed corrosion rates may be changing with time. While
some areas of a given structure may be experiencing decelerating corrosion
rates, it appears that other areas may be experiencing exponentially
accelerating corrosion rates. Such a turn of events would make statistical
averages of entire structures inappropriate as a yardstick of corrosion
damage.

The levels of corrosion tentatively occurring for the different environ-
ments can be used to place some upper limits on the amount of time that
a weathering steel structure can be allowed to weather naturally before
further deterioration should be prevented by painting. For the environ-
ments with the worst. corrosion levels, painting obviously should be done
long before extensive web perforation (30 years for 3/8-in. web) or serious
structural damage (exact limits dependent on structure design) can oceur.
For more intermediate environments, painting may never by necessary
to preserve structural integrity but would be desirable (at some point
in time) to limit the gradual erosion of a structure's original factor: of
safety and to reduce the probability of fatigue damage being initiated
by the corrosion. For the very best environments, painting may very well .
never be. necessary, although some form of periodic inspection might be
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necessary to insure that the favorable quality of the environment does
not change.

The uncertainties that still remain for such variables as changes in
corrosion rate with time, effects of corrosive pitting on fatigue life and
strength, as well as possible accelerated galvanic corrosion of welds dic-
tates that caution should be used in establishing the lower limits on when
a given structure should require painting. While some further work is
planned for all of these uncertain areas, the final answers will not be
immediately forthcoming.

Based on the present state of knowledge of all relevant factors, the
following recommendations are made:

1) Rates of corrosion have been measured that are sufficient to cause
perforation of bridge members during their service lives.

2) Unpainted A588 should not be used in Michigan's highway environ-
ments. While A588 has been shown to perform better than uncoated plain
carbon steels for some environmental conditions, Michigan's heavily salted
highway environment has been found to result in conditions where just
the opposite is true. Our own laboratory testing has shown that for heavily
salted, high humidity environments A588 can corrode more than twice
as fast as uncoated A36 or A572.

3) An effort should be made to paint or otherwise protect those strue-
tures exposed to significant amounts of salt (from either leakage or spray)
by the time they reach 15 to 20 years of age. Such environments have
been found to result in potentially serious average corrosion rates of up
to 6 mils/year/surface with pitting approaching up to 16 mils/year/sur-
face. Corresponding reductions in section modulus have been as high
as 1/2 percent from nominal/year.
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Included in this appendix are copies of the computer program used
to initially examine our beam thickness measurements along with the
input data and output file. The format of this output -was established
early on in our investigation to allow easy comparison of the properties
of a measured beam with those to be expected of the original nominal
beam. A much more comprehensive statistical analysis of the data even-
tually proved to be necessary to estimate corrosion actually occurring.
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RLM/SRS/RL/BRIDGK {(08/23/8]) FORTRAN

(23

c~ FILE = 1 DISKX DEBUG FILE

c- FILE = J TERMIMAL DEBUG FILE

G- FILE = § DATA TNPUT FILE

G- FILE = & INDIVIDUAL BRIDGE RESULTS=--OUTPUT FI'LE
g- FILE = 3 OISK FILE FOR BASIS ANALYSIS

FILE 2J=RLM/CEBUG,UNIT*REMOTE

FILE S'RLHISRSIRLIASBBI UNIT=DIS! BLOCKIMG»420 ,RECORD= 14
FILE B3RLM/G2d1,UNITaPRINTER

FILE SSRLH/BASIéfﬂﬂTIDUHHV UNIT=0ISK,BLOCKING»I0 RECORD® 14
FILE t=RLM/PRS/AL/OEBUG, UNIT'DISK BLUCKIHG'JO RECORD=14

[ 1D = POINTER TG CURRENT DEAM DATA

Ca NEAR--DESIGMATES SIDE CLOSEST 7@ ON COMEING TRAFFIC (WHER
13 APPLICABLE ) :FAR-~QPPOSITE OF NEAR

C- ARR(ID, ) = ROMINAL CRASS SECTIDHAL SIZE {IMCHES=%3)
G= ARR(ID, 2) = ACTUAL CSA FAR FLANGE-~TOP

C- ARR(ID, 3) = HEAR FLAHGE--TOP

c- ARRIJOD, 4) = NEAR FLAMGE--BOTTOM

c- ARR{ID, 5} = FAR FLANGE==-BOTTOM

c- ARR{ID, 6) = WEB

[ ARR{ID, ¥) = ACTUAL CROSS SECTIONAL SI2E (INCHES’*Z)
€= ARR(1ID, 8) = X REDUCTICH OF {SA FROM NOMINAL

<~ ARR(ID, 8) = FROM UPPER LIMIT
G- ARRIID, 10} = FROM LOWER LIMIT
C=- ARRCID, 1 = PERIMETER (IMCHES)

£ ARR(3ID,12} = PEMETRATIOM {(FROM MOMIMAL) {HILS)
c- ARR(ID,13) = FROM UPPER LIMIT

L= ARR(ID,1 - FROM LOWER LIMIT

&= ARR{ID,1 = Je=XX NOHINAL

:ad ARR{ID,16} = J--XX ACTUAL

c= ARRLID,97) » X REQUCTION OF I--XX FROM NOHIMAL

c- ARR(ID, & f+-¥YY NOMINAL

€= ARR(ID, 13} = I--YY ACTUA

C- ARR{ID,20) = X REDUCTIOM OF I=-=YY FROM NOWINAL

- ARR{1D,21) = PEMETRATION FAR FLANGE-=-TOP

G- ARR{ID,22) = HEAR FLANGE~-TOP

G- ARR{ID.23) = HEAR FLAMGE--BOTTOM
c~ ARR{ID, 24) = FAR FLANGE=--BOTTOM

C- ARR{1D, 25} = WEB

c- ARR{ID,26) » XI--XX OF FAR FLAHGE--TQ? {ACTUAL)
c- ARR(ID,27) = NEAR FLANGE-~-TOP

(] ARR{ID, = NEAR FLANGE--BOTTOM

L~ ARR(ID,2 = FM! FLANGE-~BOTTOM

- ARR{ID,JO) = WE

C~ ARR{ID,31) = I-«XX OF NEAR {GR FAR) FLANGE--TOP {WoMINAL)
Ca ARR{ID ,32) = MEAR {OR FAR) FLANGE--BQTTOMN
c=- ARR{ID, - EB

c- ARR(ID,34) = UMDEFINED

G- ARR{ID,3S) = UNDEFIMNED

c- ARR{ID, * PENETRATIOM WEB--TOP THIRD

c- ARR(ID,J7) = WEB~=-=MIDOLE THIRD

c- ARR{1D,38) = WEB--BOTTOM THIRD

c- ARRI(ID,39) = UNDEFIMNED

c- ARRAID,40) = PENETRATION FAR FLANGE-~TOP (FROM UPPER LIMIT)
= R(ID,41) = NEAR FLANGE--TOP

G ARR{ID.42} = NEAR FLANGE-~BOTTOM
c- ARR{ID,43}) = FaAR FLANGE--BOTTOM

c- ARR{1ID ,44) = WEB=--ALL

c- ARR{ID,45}) = WEB~--UPPER THIRD

c- ARR{ID,45) = WER=-=MIDOLE THIRD

[ ARR{ID,.47) = WER=-80TTUM THIRD

G- ARR{ID, = UNDEFINED

-
DIMEHSION A(dD) ,B8(10, 8) 1TYP{20],1BSZ(20}, XBPS(ZO) INEGIIO)
DIMEMSION lHSD(iD’ IS EZD! ARRTEM(GO £0) ,REPDA

DIMEMSION ICLA 03. S\'l! 4, WHZO) IBS(!O) EEMI( 160} »IPT{20)
DIMENSION ARR(40 EO0)},1G(10},SARRY 10 0] ,5A RTEN {10, 10} , ALPHA{JO)
DIMENSION CIXRiz2) CIZT(Q] GIVR{Z) CXY‘N.‘H IVEAR(‘:D IB?STIZO]
DIMENSION ROLTUL{S 51 YROL oz COR{ 10} NP{s) CERW{S)

INTEGER AGERTO{3) AGERT‘I(-’H &GERT§[3),AGERTJIJJ AGERTA{Y

DOUBLE PRECISIOMBGAT{S) BHCAY(di BCI.ASlizl.?VPIA) BCLA{Z) set.{ 20
POUBLE PRECISICH BT(2), BCLI(20)

¢- ROLLING TOLERAMCE TABLES FOR FLAT PLATES
4.0,4.0,4.0,3.8,3.8,8.0,7.0,6.0
4.0,3.5,8.0,8.0,7.0.6.0,5.0,4.5
9.0,5.0,7.0,6.0,5.0,4.5,4.0,4.0
1 . 10.,9 7.0,6.0,5.0,4.5,4.Q/
Bl'l" TRBLTUIU 051500 Q.07 125.0.0!375 ,0.053 5,0. 108375

1033750 0. 125000,
gATA !VIMIO 0 31,59, 90 t2o, 151 1!1 212 243,273,304,334/

O

g- I/0 LITERALS INPUT AS DOUBLE PRECISIUN DATA
DATA BCAT/™OPEN® " = umgugu . s,
» "INTERMEDIATE wy

DATA BHCAT/"UNDER' 15 FEE® T & "ﬂ\'ER 15 FERT™,” a4
DATA BCLASI'URBAH LOW TR™, JUAFFIC VOLUME® = » "URBAN HIGH T,
=*RAFFIC YOLUM® g = 'RU‘RAL LOW TR®, “AFFic VULUHE"‘ L
="RURAL !GH ‘r- VTRAFFIC YOLUM®" ,“E wi
DATA BTYP/"ROLLED WF BE® waMe SwELDED PLATE" ,"OIRDER™/
DATA BCLA/“FACIA~, 'IH?ERiﬂR"I
PATA Bi/*wEls, nWPGY
HITA REFD‘TI" 15T, =  COMPE TARISON® IHO® .Y COMP®, "ARISON™,
',' DIFF* “ERENCE™/
2500 I=1,30

L4
RﬁLTﬂLll K)‘RGLTOL(I K)=1.33373333
GSDO
é
g- BRIDGE RELATED VARIABLES INITIALIZED
1000 I=Q; [BM*0; THAXuQ; IMAX 1n0; YEART18TS; ILAST=O
KTYP=Q, OiNTYP=0.0; 18Ri0G~1BRIDGH?
40 10014 !*t 20

. 18PSTiI) w0

1BPS(I)=0
EOOI CONTIMUE

C- IMPUT OF ALPHAMUMERIC BRIDGE OEICRIPTION & BAIDSE MUMBER

READ (S, 11(A(1), 1~1,38)
é FORMAT{ 1245}

c- ICAT== {=0PEN; 1 TURNILED; I» INTERMEDIATE

c- IBHC==1=UNDER t& FEET;2wOVER 15 FEET

C- ICLS--OnURBAMH~-LOW TRAFFIC VOLUME; {sURBAN--MIGH TRAFFIC
C= VOLUHE I=RURAL~«LOW TRAFFIC VOLUNE; S-NWL--HIGH
c- FIC VOLUME

c- IﬂIﬂHTllCTlL HEIGHT

10:96 PH WEDMESDAY, AUGUST 24,
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c- AGE+YEAR BUILT

C- AGERT=YEAR READINGS TAKEN

c- AGERTOSREADINGS TAKEN==MONTH/DAY/YVEAR

G- AGERT1=STEEL BEAMS SET--MONTH/DAY/YEAR

€- AGERT22DECK COMPLETED-~MONTH/DAY/YEAR

c- AGERTIsHIGHWAY OPENING (OVER)«-MGNTH/DAY/YEAR

c- AGERTA=HIGHWAY OPENING (UNDER)--MONTH/DAY/YEA

G- FABUT-~QUALITATIVE INDICATOR OF DISTANCE OF HEASUREMENTS

c- FROH RoBGWAY {UNDER ) --0=HOT APPLICABLE OR FAR AWAY;

-39 - =

c- 1REP--O7NCRHAL PROCCESSING OF DATA;--1=REPEAT DATA COMPARISON
c- ST SET;--2-REPEAT DATA COMPARISON 28D SET; FOR PAINTED-
c- SNPAINTLD COMPARIZON FAINTED SHOULD BE 2ND)

Cc- R ~=3TUNDEF INED; =-3aTIMEWISE CUMPARISONS FHOH

G- . GEMERATED DATA.

C-
READ{S,2) ICAT,1BHC, ICLS  HEIGHT , AGE ,AQERT ,AGERTO , AGERT1 ,AGERT2,

= AGERT3,AGERT4, TABUT, TREP

2 FORMATI311,2F5.0,F6.0,1X,16X2,4X,I4,1X,I1}

IF{AGERT.GT. 10001 YEARS AGERT
IF{IREP.LE. 1)JREP=%
IF{IREP.LE_1)VINTTB=0.0
IF{IREP,LE. $IVINYTT=0.0

VINT=YEAR~AQ

ITAO=AGERTO(1)+1

ITAt=AGERTI({)+1

ITAZ=AGERT2{1)+1

ITAI=AGERTI( 1) +1

ITAS=AGERTA{1)+1

ATO=( IVEAR(ITAO) +AGERTO(2)) /D65 . +AGERTO(])
AT#={IYEAR({ITA1)}+AGERT4(2)) /165, +AGERT £{])
AT2=(IYEAR{ITAZ)#AGERT2(2})/J65.+AGERT2(]}
ATI={ IYEAR{ ITAII+AGERTI(2) ) /JE5. +AGERTI{I)
ATA={ IYEAR(ITA4) +AGERTA( 2} ) /D65. +AGERT4(D)

VINTi=ATO-ATY -

VINTZ=ATO-AT2

YINTI=ATO- A'I':l

VINTAATO=-A

ATa=(IYEAR{ XTI#J +AGERTS{2) ) /365, +AGERT4(])

c-
c- USE_THIS CODE FOR E!AISHIHG PENETRATION LOSSES HWITH RESPECT

c- TO TIME AT BRIDGE SITI

£-

VINTBS=ATO-ATT
IFLAT1.GT. 'IOIGU T0 2221
VIHTBS’!TD-A
IF{AT2.4T7.10}G0 TO 2221
VINTBS=YEAR-AGE

222 tVINT=VINTES

c=
c- USE_TNIS CODE FOR EXAHIH!HG PENETRATION LOSSES WITH RESPECT

(= TO TIME OF TRAFFIC EAPOSUR

c-

VINTTEvATO-ATS
IF(ATA.GY. 10, ANG.ATO,. QY ATA)GO TO 2222
VINTTE=ATO«ATI

RF{ATI.GT. 10.AND.ATO.GT.ATIIGC T 2222
VYINTTEYATO-AT2

IF(ATZ.GT.10)60 TO 2222

YINTTE2Q.C

C-2222VINTYINTTE

2122 I=0

10 I=1+%

c_

G- IT+PQINTER TO BEAM SIZE INFO FOR CURRENT BEAM

- ITYP(IT)~=t=ROLLED WF BEAM;2>WELDED PLATE GIRDER

c- BI1T,1}»WEB THICKNESS

c- B{IT Z)IFLANGE THICKNESS AT WEB-FLANGE INTERFACE

c- B{IT,3)=FLANGE THICKMESS AT GUTER EDGE

G- O(IT,-Q)'BEAH HEIGHT

T B{1T,5)=BEAM WIDTH

c- B(IT,E)~LOWER FLAKGE ‘I’RICKNESS IF DIFFERENT FROM UPPER
<- IFABYFABRICATOR=--00=NOT KNOWM OR NONE;O1=ALLIED STEEL;
C= Q21=AMERICAN BRIDGE; 03 APOLLG;04= BAYSTGRE 05=BENHETT‘
- OEIBETHLEHEM OT‘DGUGLAS Q8=PARAGON: 9= TUCKE

C~- =¥ INCENNES ; $ 1= YEAGER; 12=7WC16

C- ISTEL‘STEEL HANUF, ACTURER--O’NOT KNOWN; ¥=UNITED STATES STEEL:
c- 2=BETHLEHEM

c- !DIRE'D!RECTIDN OF ONCOMING TRAFFIC--O=NOT AVAILABLE OR DOES
c- . NOT APPLY; 4=457 BEAM NEAREST ONCUMING TRAFFIC;2=15T
c- BEAM FARTHEST FROM ONCOMING TRAFFIC

c- IAST{ITY=BEAM S1ZE CODE (NEGATIVE=LAST SIZE)

c-

READ(S 3}!1’\'?1!) {B{I,J),J=1
3 FORMAT{IM 10.5.!2.F10.5.i2 211}

XF(ITTF(!) GT 1pRTYPKTYP+

ARERHNERE B(I7,5) IS5 MEGATIVE FOR LAST BRIDGE IM OATA FILE

€~

IF{B(I,8).15.-0. OIILAST'-
IF{B(Y,6).LT7.0.0) ILAST==1
B(I, G)HABE(BII WJE}}

NTYPxN
;F;IBSZ(I’ .GT.Q}GOTOIO
=
c-
c- BEAM RELATED YARIABLES IMITIALIZED

C-
20Jm i IFT'O IFB=0; INEG{T) =0 JNT=O; JFT20;JF

cnrn'-o Q3 CRF B=0,0; CRNFB=Q.0; CRWA0. Q; TEAG=O. Q BFAC*0.O

B2y JHS'Q

CCRW( 1) =0. o; CoRwW(2) =0, o3 CCRW{3)=0. Q; CANETe0.0; JR=0

Q=

T FOR ITH NEAM

G- IBPS{I} = POSITION OF BE.MG IN BRIDGE

c- ICLA{L}«~1=FACLIA; 2«INTERIOR

c- ISWI{I}=-OmNQ TRAFF1G UNODER BRIVGE; 1= TRAFFIC UNDER BRIBGE
G- WMi{1}) = WEB MEASUREMENT INTERVAL

c- IAS(I) = 1BSZ(IT}~~RELATES ITH BEAM TO ITI(S5) SIZE [NOMIMAL)
c- IPT{1)~-=0usUNPAINTED; 1=PAINTED

G- JBSR(I)-=-0xNOT APPLICABLE; 1=READINGS TAKEN SIDE FACING
C~- " ON COMING TRAFFIC: 2*READINGS TAKEM SIDE OPPOSITE

C- OH COMING TRAFFIC

c- ISOM(T)=—0=NOY APPLICABLE; #=DIVIOED HIGHWAY UNDER BRIDGE;
C- 2aUNDIVIDED HIGHWAY UNDER B8RIDGE

4 FORHAT(!! 211,F8.2,32,211,1I)

Fesd
AEAD(S, ) (BEAMLINY , IN=d,3410)
[ :oaﬂit(1ssa 3

eo IN=J,J-

R4 REANL TH] LE ©.0160 TO 24
GO Ta 25

24 INEG(I)==i

5),IBSZ(X),B{1,8} ,1FAB,ISTEL , IDIRE

G-
READégﬁtigaPS(I),ICLAiI),ISHI!I),HN!!!I.!BS(I).IPTI:).znsnl!)

c- Ll Ll i) SECTIONS OF BEAM WITH MISSIMG DATA TAGQED

IF{IN.GE. 1. AND. IN.LE.J}JJFToJFTH+1
IF{IN.GE.4.AND, IN.LE.B)JINT=UNT#1{
IF{IN,.GE,7,.AND. IH.LE. B)JHB=JNB* ¢
;zl IN. G§ 1Q.AND, IN,LE. 12 }IFBeJFR4 1
IFYIJNT'JF? IFBeJFBIING
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Isl+y
30 READ(5,5) (BEAM(INY, !N-J‘IH'H JEtq1411)
TF (REAM(12) . LE, 0.0 AND.J irn=1Fa+t
I?tBEAH!iZI LE,O LJFB'JF *

40 !N-J*t1+| e 11+11

IOP'IN

c= ASUSNPAENS  LAST DATA 1TEM IM BEAM ARRAY NEQATIVE

IF(HEAM{IN) . LE.0.Q.AMD.IN.NE,.12)GO TD 5O
40 CONYINUE

W+t

GO TO 10

50 X#=O

ggAE( I0P) =ABS (BEAM{ICP))

IF(acad (K) I.T O}B!Aﬂillio -}

1F{K.GE. 12)G0TO 5%

G0 TO 52

55 TEMPeO,.O

TEMP2+0.0

PO 67 121 .6

IF(BEAM(L) . 67.0.0) TEMP=TENP+BEAMIL)

IF(BEAM(L).GT.O.C.AND L.GE_{.AND L. LE.J)CRFFT+CRFFTHBEAMIL)
IF{BEAM{L}.GT,0.0,AND. L. GE.4.AND L . LE. 6) CRNFTaCANFT4BEAN(L)
IF{BEAN(L+6)}.GT7.0.0} TEMP2eTEMP2+HEAM(L46)
IF{BEAM(L*6).GT.0.0,AND. L .GE. 1. AND . L. LE. 3 ) CRNFE=CRNFB+REAN{L+B)
IF{BEAM{L+6) . GT.0.0. AND.L.GE.4.AND.L.LE.& S )CRFFBICRFFR4BEAM{L+E)
67 CONTINUE

IT=ABS{IBS(IZE))

BITE-B{1Y

IFiaar, ,61.GT.0.0)1B1TR=B(1T,6)
<- MOMINAL & ACTUAL CROSS SECTIONAL AREA CALCULATIENS
c- AYNNANGANY  NOMINAL SITES USED FOR TAQGED BEAM SECTICHNS (CSA

G- Hadnaaninn OHL'f
TEMPFA=B{IT,2); TEMPFB:
IF(IFT.LT.6. OJTEHPFAITEHPI(G 0=-1FT) '
IF(IFB. .0)T HPFE-TENPZI(G 0=1F8) R
TEHFF-(TEHPF.H'TEMPFB i=A(I7,5 .
C=- WRITE(1,/)TEMP,TEMP2, TEHFF IFT,IF8
TEMP120.0
D0 €8 J=13, I0P
TEHF!!TENFH‘BGI!“J’
ONT INUE

68 €
TEMP1=TEMP1/{I0P~12)
;EHI;;%-YEMP'I’{H(IT »8)=8{1T,2)-BITE)

BITAM

!FGITVF(ITI a7, 1G9 TO 49

IELBL 4).LT.30.)8)BIT4H=0, 322G

4| LT7.33.80)B1TaM=0. 373
! LT.J6.50)81Tadn0. 415

117,10, 12E 'rsaw Teups, TRMPI2 1,100
17,1146 07, ar-a(17,5)1-B176] "

1T, Iiiniteren 8{IT,5

ARR(ID! num’unwanaﬂ
17,5)1-8l1

IF(JFT.LE. 1] ARRIID, h-carr‘rxmt.m
IF(JNT.LE. $) ARR{ 1D, 3} #CRNF T#HALFW
IF(JMB.LE. 1) ARR (1D, 4} »CRNFBAHALFW
IF(JFA.LE, ) ARRL £D,5 ) vCRFFBVHALEW
ARR(1D,6)*CRW=A{IT, 4}

C=
go WEB DIVISION INTO UPPZIR, MIDOLE, AMD LOWER THIROS
R=({I0P-13}/3

IR=8

REM=R~1R

WP} IR;WP{2)nIR; WP (I}=IR
IF{REM.LT.0. 250)GOTO40I0
IF{REM.GT.0Q.250.AND.REM.LTY.0.500)anT04020
WP{2)=IR+1

4020 WP{J)=IR+t

4030 TMITi=13+WP(3)
IMITZ=IMITI4WP(2}
IMITI=IMITI4WP{1}

DO 4050 1K=13,IMITH

4050 CCRWE 1)aGCRAWE $) +BEAM( %)
CCRWE1)aCCRWI 1) /A LINITI-12.60)
DO 4060 IK=IMITY+Y IMITZ
4060 CORW(2)=CCRW(S) +AEAMI IK)
CCRWIZ}=CORWI(Z) /(IMIT2-IMITY)
00 4070 IK=IMIT2+1,IMITI
4070 CCRW{3)}=CORW{3)+BEAM{ IX)
CCRW{ I =CORW{ I} F{ INITI=INIT2)}
c

g: PYNETRATION OF FLANGE QUADRAMTS AND WEB (FROM NOMINAL)

IF(JNB. LY. 2. 0)CRNFA=CRMFB/ (] . 0~JNB)
IF(JFB.LT.2.0}CRFFB=CRFFR/{J].0~JFB)
IF{JFT.LT.2.0)CRFFT*CRFFT/{J_0~JFT)
IF(JNT.LT.2.0)CANFT=CRNFT/ (J.0=JNT) .
CRW=TEMP1

;; JFT.LE.15ARR{ID 2§ )=~ lCRFF'r-!:

{1
T.LE. b4 (1
IF(JNB.LE. 1)ARR(ID,23) =~ ¢ (CRNFR-BIT
IF{JFA.LE.1)ARR{ID,I4)} == {CR 17
ARR{ID, 25} == { {CRW=B(IT, 1)
ARR(ID, 35)"-“65&“{1)-81!

ARI

IF(JFT.GE.2)ARRCID, 21)==9
IF(.NY.GE.1}ARR{ID, 122)=-93.
IF{JNB.QE. 2}ARR(ID , 2T)#-93.0

é? «FB.OK. 2 ARRY 19,243--—59.0

g- % REDUCTION IN CROSS SECTIONAL AREA
ARR{ID,8)=({{ARR{ID, 1)-2RRI!H.T”IARRI!D 21} 1m100.0

IF(ITYP(IT).GT. 1)G6
ARR{ID, gy={ {ARR (I, 1)91._025-ARR{ID,T) ) /ARR(ID, 1)/$.025)0100.0

-MR{_:!,DT‘;OI'HARR(ID » V0. STE-ARFN!D 'HIIlRRIIU 1)/.975)%100.0

GO

81 AR

AHRGID 10"(8(“’ 1)}=.01)*{A(IT,d}- B{IT 2)=BIT6+, 02}

ARR(ID, 10) =2ARR(ID, 10} +(B(IT,2)=.01) !IT !)'NB!TE- O1)=B8(1T,8) -
ARR(ID, TOlﬂl(ARFHiD 10} -aRR{ID THIARR!ID ‘OH'!OO t

c-
C- . PENETRATION--AVERAGE PEMETRATIOM

TD ARR{ID, 11)=4%*BC(IT,5)=2v8{IT, 4}+2=R( 1T L A)y=d=B{IT, 3' '

ARR{ID,12]=(ARR(ID, 1}-ARR20,7]) /8RR (1D, 1 1) = 1000.0

IFTITYP(IT),GT, 1 }GOTOIBSS

ARR{ID, 13){ARR(ID, 1) 1.02Z5-ARR (19,7} )/ (ARRLID, 14}

c- m; saarars oupw:n LIMIT NEGLECTS UPPER SURFACE OF TOP FLAMGE

S 1000,

c- RENRORNPS  PENETRATION OF TOP FLANGE IMPLIES TWO SUNTACE
PLACE

+ = Advasanres CORROSION MUST BE TAKING PLA

- )=1000.0
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ARR(ID,14) ={ARR(ID, t}* 975=ARR(ID,7))/ARR{ID, 11)*1000.0

C- FASHBANUEN PEHETRATION OF FLANGE QUADRANTS AH WEDB
T NANRORNRNN SECTIONS FROM UPPER LIMIT (FOR WFB QNLY}
IF{JFT.LE. 1)ARRI ID,40)a- ((CRFFT-B{IY,2)=1,025)/2,.0)7100C.0
IF{JNT.LE. 1}ARR(ID,44)3-{ (CRNFT=-B(1T,2}%¢,025}/2,.01* 1000, O
IF{JNB . LE. {JARRI XD ,42} == { (CRNFB~ BITE®1.025)72.0)%1000.0Q
IF{JFB.LE. 1}ARR(ID, a3} ue{ (CREFB-BITER1 025)!2 Q1000 .0
ARR{ID,d4)m={ (CRW—B(IT 11%1,025}1/2.03*10C0.0

ARRIID, 45)'-“CBRN(1}-B[IT 1)%1,076}1/2.0)%1000.0
ARR{ID.d6)2-{ (GCRW(2) ~B(IT.1}%1.025}/2.8)*1000.0
ARRE1D,47)»={ [CCRW(J) -BIIT, 1)*1.025)/2.0)%1000.0
IF{JFT.GE.2}ARR{ID,4Q)=-29.0

SF{JMNT.GE.2)ARR{ID,44}=-39.0

IF{JNB . GE.2}ARR{ID,42)=-23.0

1F{JFB.GE.1}ARR{ID,42}%~93.0

a0 To

202
C- HARNNNNANN PEMETRATICH FROM LOWER AND

C=- LLLLLiLLELS UFPER LIMIT CALCULATED FOR WELDED PLATE
G HARAEN IS GIRDERS
3555 JWIT=1

ISS5E IWITa{;XWIT=q

F{JWIT.QT. 3)GOT0201

FlJWIT.EQ.1)WIT=1

F{JWIT.EQ.2)}WITn2

F{ JWIT.EQ.J3.AND,.B(IT,6).GT.0.0)WITs8

F{JWIT.EQ.3.AND.WIT.EQ, 2)G0T0200

WITTJIWITH4

IF{B(IT,WIT).QT.2.00)G0T0a000

;5_‘[%(!1’ 'ﬂl’) GT.0.0.AND.B{IT,WIT).LT.0.250}G0TO3560
aT

; ${§$:HIT) -GE.0.250.AND.B(IT HIT).LT.Q.1425)GOTOISE0
=

5 %(IT !ﬂ'ﬂ GE.O.J125.AND.BI{IT,WIT).LT.0.3750)G0T0I560
=

:'F” g( IT:'#!‘I.') «GE.Q.3750.AND.B(IT,WIT).LT.0,.4375)GOTO3560

25 g(;riwxn SGE.O.43TS.AND.B(IT WIT).LT. 0, BOGOIGOTOISEO
x

5 $i§;!¥!1') -GE. 0. 5000 . AND_B{IT,WIT) .LT.0.5250)}00T03560
a

5 ?!IT HI‘:) +GE.O, 6250, AND.B(IT,WIT).LT.0,7600)G0TOI560

F{a(1Y, WIT),GE.O, 7500, AND.B(IT,WIT). LT, {,0000)GOTOISE0

WIT=IWIT+1

IF({B{IT,WIT}.GE.1.0000. AND.B{IT,WIT) LE.2.0000)GOTOISEQ
6o YO 860

IS0 IF (WIT,EQ.2.0R.WIT.EQ. 6|BTEHP'BIIT 5}
IFIWIT. EQ 1)8T£HP'IGIT 4)-B(IT,2)=-BI

IF (BYEMP,LE.48.0)GOTOISTO

KWITaKWIT+4

IF{BTEMP,.GT.48.0.AND.TEMP.LE. §0.0)G0T0 1570
KWIT=KWITH+t

IF{BTEMP.GT.60.0.ANG. BTEMP.LE. 72,01G0T0I5TO
KWIT+KWIT+4

IF{BTEMP.GT.72.0.AND.BTEMP .LE.84.0)G0T0I5T0
KWIT=KWiT+{

IF{BTEMP.QT.84,0 AND.BTEMP .LE. 95.0)GOTOIETO
GOTQao0

3570 CDRlH!‘I’)'ROL?OL( IW1T, KHIT)
WTEMP=B{IT,W

IF{WIT. EQ. E)“TE P=BLT
CORIWIT)'“TEHP*(COR{WIT)I100 oo+1)

60 10 56
4000 FlBlIT.HIT) 4T7.2.000.AND.B(IT,WIT).LT.2.00)G0TO3600"
IWET=IWIT#1

IF(B{IT WIT).CE,3.00 . AND.B(IT,HIT).LT.4.00)50T02600

60 TO 860

0G BTEMP=BA{1T,5)
IFEH!»T EQ. ‘HBTERP'BIIT 4)-8(1T, ZD-HITG
IF (BTEMP.LT.36.0)G0TOIE40
KWITERKWIT+1
IFIBTEMP.GE.JG.D.AND.BT!NP.LT.GQ.O!GO To 3810
KWIT=KWITH
IF(BTENP, GE 0. 0.AND.BTEHP,LT.84.0}00 TO J6TO
KWITaXWIT+1
XFIBTEHEOGE +84.0.AND . BTEMP,LT. 120.0)G0 TO J610
G0

T0

3610 COR(WIT)=TROLTOI IWIT, KHITH'G‘XT SHITY

GO TO 3556

200 COR(E)*»COR{2)

20 ARR (X0, 13)'“COR(2]*Cﬂ8!5l)*!{27 s:mli)-tatxr 4}=B{1T,2}
BITE}«ARR(ID ‘7))!{!!!1“1!! 14))=

ARR!ID 14)"(51’1‘!’ 2)-.010)e81 1T {8176

w -, 010} }*B{IT, 5} B{ IT, l)-.OiO"(B(IT 4)~B{IT,2}=-BITE+,010)

ARR{ID, 14)-(ARR€ID 14) ZARR{ 10 , T} /aRRETD, 11y=] e

G- "axensnawds ' PEMETRATION OF FLANGE QUADRANTS AND WES

C- et i) SECTIONS FROM UPPER LIMIT (FQR WP4 OHLY)

IE{JFY.LE. )ARR(ID . 40)={ ({COR{2)~CRFFT)/2.0}= 1000

IF{uUNT.LE. $3ARRIID , 41)=((COR{2Z)~CRNET)/2.0)%1000. O

IF{JNB.LE. 1)ARR(ID 42)={ {CORIG ) ~CRNFE)/2.01%1000.0

IF{JFE.LE,  1)ARR(10 42)={ (CUOR(6) - CRFFEN? O}=1000.0

ARR(ID,4d)={{COR{1]~CAW)/2.0}41000
.IHRIID,dS)'HCOR(H-CCRW(‘IHJ’2.01¥1QOO.Q
ARR(ID,d6) = {{COR{1)~CCRW(Z})/2.0)x1000. O
ARRLID ,47)={ (COR{1)-CCRW(3))/2.0)=100Q.¢
IF(JFT.GE.2)ARR{ID ,40)2-~99,.0
1 IJNT.GE-ZJARRI10,41}=-95.0

.IRR(IQ 3}-HCORC§};COR¢SJ 3*8(17 G)+COR(4}>(B{IT,4}-B{IT,2})
eARRi!D 1 I =(ARR(ID,3)-ARR{IO,7) } /ARAL 1D, 9)=100.0
E- I-XX & I-YY MOMIMAL CALCULATIGNS

202 WTEMP={B(IT 5}-B{IT,1})/2.0
WTEMPY= (WTEMP4B{1T,1})/3.0

HWEB=(B(IY,4)-BIIT, 2) BITE} /2,0

C=- SERLANANYE HOHENTS TAKEN WITH RESPECT TO CEMTER OF WV!‘I’V
[ RERRUAONNN FcuRnH Awusrs MOMENT ARM WHEN BITE > <

C= HUERNRENRN B(1

FCORDH= {{B{IT7,2)~ BITE)’I‘IT S}#HWEB+ ,5%(B{ 1T, 2)ax2 0-BITS

- %2, 0)*8!!1’15“”13111' 2}+E"I‘TEI!B(IT B1e2, omu(n’ 1)mHWEB}

- HTEMP {=HWER+B(1T,2) /2. 0-FCO

HTEMP2eHWEB+1T6/2, 0+FCORDH

-3 Ll L L L LEd TAGGED SECT!DNS OF BEAM EXCLUDED FROW

C~ KANNRENRAN CALCULAT

IF{JINT_GE. 1} TFACaTFAC+H

IF{JFT.GE, {}TFACTFAC*1

IF(JFB.GE. 1)BFAC»BFACH1

IF (JND.GE. 1 )BFAC=BFACHY -
TE“P‘FX'GHTEHP*E{!T T)*=3 0/ 12 ONTEMPAB{IT  2) sHTENF 12

= 2.Q)m{2_O=-TFAC)

0.0
IF({TFAC.LT.2.0)ARR{ID,31)aTEHPFX/{2,0-TFAC)
TEMPEX=TEMPFX+ (WTEWP*BITE>%3,0/ 12, O +WTEMPEITS
THaHTEMPIY2.014(2.0-8F AC) .
ARR(1D,32}20

IR BEAC LT 2.0 ARR (1D 32) = (WTEMPEBITEx*2.0/12.0 +

- MTEMPYBITGAHTEMP2nni.0

-57 =

081383
Q82382
ogzl1a3]

-081383

082383
08238)
oazaiel
0a2381]
032383
oaziay
082387

082383
98238]



5103 HI4Ms (BITAM/2,0)500,8 . 00005103 031383
104 XI4MaHIaM =g . Q/F, O4+2, OFHIqM*=2 O {HWEB-HIAN/Y, O)*x2, Q0005 104 [ FREE]
105 YIAM=HIAMYSA,0/3,042  OrHIdH"x2 Ox{B{IT, 1)/2 O*HX4HI.‘! 0}”2 a Q0005 106 - af2lel
110 ARR{ID 15)=TEMPFX+B(IT, 13 =8(IT,Q)>*]J, CRE 00005110 Qa23m)
5120 - +8{1T,4}=B(IT !)*GFCORDH is(ir, 2}*81’?5”2 O)mmy, 04X IdM 00005120 o833
130 ARR{ID 33)'IRR(f «~TEMPFX 00005 1310 Q82381
140 TEMPF '(8{!7 ZJ-WTEHP*HS OF12.048{ 17, 2)=WTEHP*WTENPY . Q0005 140 082383
150 - xa O}=(2 O0=TEAC} Q0005 {50 082383
160 TEMPFY=TEMPFY+{BITEXWTEMP»*], 0/ 12 . CH+BITE® 00005 {60 032383
5{70 + WIEMPAWTEMPY=®x2 O)x(2,0«BFAC) Q0005170 Q82383
5130 ARR(ID 18)'?5”?5""3‘!1‘ Gi*B{IT,1)ex3,0/12,0+YIaM T eOOO5180 082J38)
150 C-m17£l1 J1ARR(ID,J1} SRRCXD 82’ ARR{1D,33) 00005 130 082182
200 = COO05200 0827387
210 c- T=-XX & I-YY ACTUAL CALCULATIONS Coo0%210 082led
220 c~ OOOQ5220 082383
5210 c- FLANGE MOMENT CALCULATIOMS Q0005230 Q62382
5240 Ce 00005240 082382
£250 QUARTW={B{1T 5]-3{!7 13¥s4.0 ©O005250 osz183
5260 HALFO=A(IT ;I -0 CCO05260 082343
£270 HALFD23HALFD s COo0527T0 042783
5280 HALFO=HALFD-FCORDH*(R{IT 2}-BITE)/2.0 QOOQ5230 082383
5290 IA20; JA'D NBaG; ARR{ID. "0 Q;ARR(ID, 19)=0.0 QOO05293 0823182
8300 J0Q I = *l'dﬂﬂd QOO05300 082383
£310 IF{IA.GE, 12]60'\' ﬁ OO0Q57 10 A28
320 (2] HERRRUNREE TAGGED SECTIOMS OF BEAM EXCLUDED FROM 0 galied

230 c- HRASRURRNE  CALCULATIONS Q000
240 IF{IA.GE.1.AND.IA.LE. 2. AND . JFY.GE. 1)G0OTO313 6000
50 IF{IA.GE.4.AMD. IA.LE. 5. AND . JNT.GE. 165070913 6000
JEQ IF{IA.GE.7.AND.B(IT,6).0T.0.0)HALFO=HALFD2+1 e me]
5370 . = *{(FCORDM—{(B{1T,2)-B1T6}/2.0) c0Cs!
5380 IF(IA GE.7.A n.zl LE.S.AND.JNB.GE, 1)GOTOI4Y SO0
390 F{IA,GE 10 D, IA.LE.11,AND.JFB.GE. §)GOTOI1] . mooons:so Q823m3
6000
000G
000Q
6ooa
6000

400 AT ANG :),at LBEAN{TA+1}1GOTOI08
420 FTH ="1*o:nn-nnmul

420 Qetlay
420 g ™ 3 420 Q82381
440 S FRHIBEAM{ IA+1) 440 062J8]
5450 TH-BEAm IA)=BEAM{IA+1) 450 cs238d
460 310 CIXRIJA) TQUARTWHFRHW=Z. O/ 12 . O+QUARTWAERH# { FRH/2,0-HALFD)#m32,0 COGOE4ED o8238)
470 C- WRITE(1,/)FRH,FTH, IA, BEAM(IA) BEAM{ IA+1) 0005470 o82383
480 c:xrua:-eumm:‘mss: G/ 36, +QUARTWAFTHL(HALFP=FRH-FTH/3 . y=22./2. COOOE4A0 o82383
490 RR{ID, 16} »ARR{ LD, 16) +*CIXR(JAI+CIXT(JA) QOOO54 90 0a238)
5500 ovn-st!‘r 13/2. o GUARTH/ 2,0 COOIESO0 oa2383
5510 IF{1A.EQ.1.0R.IA.€Q.5,0R. 1A, EQ.7.00.IA.EQ. 11)DYR=DYRIQUARTW QOCQSE 10 082383
8520 c:vﬂun-samqunnw*ﬂ 0712, G+aUARTWAEAH*OYR222 . O 60005520 082383
5510 DYT=(B(IT,1)) /2, O+QUARTW/J. 0 QOCOS510 08238)
£540 IF(IA.EG. 1.0R, 1A, EQ.5.0R, 1A.EQ.7.0R. IA.EQ, 11} DYT=DYT+UARTY COCO5840 ©s238)
E5EQ CIYT{JA}uFTH*QUARTW=A3 0/ 35, O+QUARTWEFTHeDYT*=x2,.0/2.0 COOOS550 082383
5550 ARR(ID, 19)=4RR(ID, 19) SCITR(IAHCIYTIIA) COO0ESE0 082383
5670 IF(Ja,LT.2)G0TO30S - COGOS5T0 oB23a3
580 JEEJE+ 00005580 0823182
£90 ARRI IO, 28+JAIECIXR(JAIHCINT (JA) 4CIXR(J8=1) $CINT(JA1) COCOS580 c82383
SO0 C-HRITEI‘ Z1JA L CIXR{JAY, c:x‘rwm +CIXRi{NA=1) , CIXT{JA~t) QOCOSEQ0 o8238)
510 C-WHITE(1,/)J8 ARRLID, 25+, ARR{ID 32} COCOSE 10 82383
620 C- WRIT E(; I!C*WHJI),CI‘I'Y(J‘J CI‘!R{JA-!} SCIVT{JA-1} QOOO5520 o8tle]
E6I0 IF{IA.GE. COCAE530 onz383
5640, 312 JA=0; u x e COGOSE40 082383
5650 G TO 200 0005550 ©82383
E680 313 TA=IA+1;JAaJB+1; ARR{ID,25408)=0.0;00 TO 312 COCO5560 asz3a]
570 c- . COCOEE70 c523a3
580 c- START OF WED MOMENT CALCULATIONS 00005540 ©osziay
700 |1 “WER® EWBEDED IM FLAMGES--UPPER & LOWER COOOET700 ©82331
5710 m-2 . COCOST10 02383
6720 318 IF(IA_LE. t3)1 A1 . QOCOST 20 Q82382
730 WTEMP {»ARR{ID, 16} 00005710 o823a)
740 SIXR=0.0;SITRA0.0: IA=TA . 00005740 c813a]
750 wo:r-::-ta(:'r.ﬂ—z ounur z)-mluzn-(:uﬂ-u 0}1/2.0 COCASTED G823a3
150 WHR WD COGOETED o823a3
5770 wzs:wsn- URDH . : COGA5TI0 cs23a3
5789 €- WRITE(1,/) WDIFF,ID,WMI{IZE),B(IT,4),B(IT,2} FCORDH ; COCOSTAO0 . 0B23ad
5730 1r(WDIFF.LT.0.0500 TO jag COCO5T70 as338]
5300 SIXR=A(IT 41e8(1T,2)=#3.0/ 2. 0+BLIT, 1)2B(1T,2) = (HWEB4BLIT, 2) COCO5A00 082383
810 - 72.0)%x3,0 COCOS58 10 THEE
820 SrvmepiTT 2)!!(17 1yax3, 9/12.0 - ©0C05820 cszlan
230 IF(8(IT,8).0 feo 19’3 ©0C0EA G ©82383
néc ARR{ID, 15)-mun 1SI*$IXR*2 o COGOS8a0 082323
830 ARR{1D, 19}=ARR{ID, 19) +51VR*2.0 COGAEA50 anz383
260 Go To 345 COCO5RAE0 082383
SBT7TQ 340 SIXR-SIXR‘!(IT 1Y*B(IT,5)*=*], 0}12 O+8{1IT,6)0B{IT,1)n co0a5870 082383
£880 = (HWEB+2_ OXFCORBHE(IT,6) /2. 0}mw2 ©c0COERA0 ca2383
EA30 S!\’R'SIVR"’B{!? B)=B{IT, i)":l or12. 0 COCOS8 20 o\2382
5300 ARR(ID, 16}=ARR{ID, 16} +§IXR 00005300 082337
5310 ANR(ID; 19} *ARR(ID, 19)4SIYR Q0005310 82383
5910 c- WRITE(1,/)SIXR, SIXT s:\m SIVY COCOS 920 oezJe3
5310 345 BTEMP=BEAM(IA]=B{IT,3) Q0005310 - 082387
£340 ANTEMP=B(IT, ﬂ-ntuuul . COCO5340 IYECE
5330 c- 0005950 o82783
5350 c- WEB OETWEEN FLANAE AND FIRST DATA POINT ) COCO53E0 TEELE]
£370 00005970 YL
5380 HWEB®(B(IT 4)-B(1T, 2)-B1T8)/2.0 00005380 o823a1
5350 HWEB=HWEB-ECORDH 00005390 0823183
5000 IF(BTEMP LT, o Q) GOTO50 COCOER00 o82383
€010 355 SIXR=8{IT, 1) *WHR=x1.0/12.0+8{IT, 1 )3WHR= (HWEB~WDIFF/2.0)vn2.0 0006910 cs23ay
5070 SIVR=*WHR=B( 1T, )**3.0/12.0 COC0EQ20 on1383
030 $1XTIIBTEHPI'2 meIFF"J.OIﬂE OHATEMP™WDIFF /2. 0% { WEB-WDIFF> CO00EG10 082383
£040 2.0/3.0)%%2,0)% COCOESA0 oB23a3
E0SO SIYT=WDIFF (BTENP/3 ., o:us 0736 .0+, SEWOIFE={BTEMP }={BTEWP / COGA6050 TEELH
EOEC ~'8.0 + BUIT,1)/2.0)%x=2.0 GOCOE0E0 o8z2la}
€070 - G0 10 370 QOGOEATO osz383
co8Q 350 SIXRYEEAM{ TA}*WHANRT . Of 12.0+AEAMI TA ) =WHR (HWER-WDIFF/2.0) . COCOE080 csz183
€090 w0 COCOEGI0 082383
4100 SITR=wHRRBEAM( IA) w23 0/12.0Q COO0E fOQ 081383
6110 SIXT={ {BNTEWP/2,0)=%3 Q*WOIFF/38,.0+ B ANTEMPAWDIFEx COGAE110 TEECE]
5110 = (HWEB-WOIFF/1.Q)==2.Q)%2,0 G000 120 B3B3
8130 STYT={WOTFEx (BNTEMP/2.0)323.0/36.0¢. SEWDIFFXBNTEHP® (BNTEMP /5.0 COCOE 170 Qsz383
8140 <THBEAM(IA) /2. 0)Ax2,Biwg QOCOE 140 B1383
8150 170 ARRI!D.!SD-Aﬁk(lD,16)45111!03!170!!4“ QCOOE 150 ca23a3
B{60 ARR{ID, 1) SARRLED, 19) +STYRASTYTAYIAM COCOE 160 082383
8170 ueu-tmsa-uoxrnn . COCOE 170 Q82383
8480 Rl LT 0.0 R AAGE . ;LT.0. ownrr:n :ssmn.uz; 18PS(T) ©O00E 180 0827133
8130 351 FORNAT (= BRIDGE 346 BEAM K wEB DA{'A POINTS OCOOE 190 ca1383
6100 ,12,*TH  BE ata®y 0CO0E200 82383
6210 €~ WRITE(1 I)!Hl le.mmxn.u) ARR(ID, 18} ,STYR, SIYT,SIXR,SIXT COO0E210 Q82383
8220 WRAWMI{ IZE ) 0006220 Qas23m3
8210 HWERHWED - WD IFF-WHR . COCOE230 oBZ83
:;;g co To 401 QOC062 30 082383

. . COGAB150 o8

5260 c- REMAINDER OF WEB . 0006160 oo%ggg
8270 0006270 Qn23ad
8280 338 m-wtuzz)*w:u ©COC06280 Q82333
5290 HWEB=HWER - WH Q0006290 Q52383
8300 S0 7O 491 0006300 as2383
6310 400 HWEBNHWER-WHR ; WHR=WHX { I2E) COCOE} 10 Q82333
6320 401 ATEMP=BEAM{ IA+1}-BEAM{IA) . COCOET20 082383
8330 BNTENP=~BTENP 00006330 onz383
6330 IF(BTEN?.LT.0.0}GOTO4EG : 00006140 Qs2383
6350 SIXR=AEAN{ LA } sWHR==3 0/ 12, QYBTAM(ZAY MRS (HAEBSTIR /2, 0) w2 .0 COCOEIS0 Gnz383
6350 STYR=WHR=BEAM( IA}axd . G712 COCOEIED ©82383
8370 SIXT= (OTEME (2. Grumnns3. ot:s CIRTEMPAN/ 2. 0% (HUEB4AMAZ . O/ - COC0BITO o82383
CHU - 3.0)ax2.0121.0 COCOEIBC 87383

- 58 =



5390 SIVT«WHR™(BTEWP/2,0}wx], 0/36.0+ . 5owHR® (BTEMP } = {ATEMP/ ) 00CCE130 082383

- + 2.0)8x2.0 000GB400 82323
S0 ot /e i
€420 450 sxxn-anmuoﬂ-m--:l 0/12.0+BEAM{ LA+ 1) *WHR* { HWEB+WHR /2.0 DOQOEA20 082383
€430 - ywwd 00006430 082383
£440 slva-wun*asnmuﬂlwa 0/12.0 COO0E430 ¢823a3
6450 SIXT= (BNTEHP/2_ O+WHR*W3 0/ 36 .0+BENTEMPAWHR/ 2 .O* (HNEB . 00006450 082383
E460 = +WHR/2,0)k%2 0}x2.0 QOOOE4E0 Q82387
€470 SIVYT= (WHR»{BNTEMP/2,0)**3 O/36.04. G*WHRYENTEMP*(BNTENP/ ‘00006470 Qaz3a3
€480 = 6,OHBEAM{IAHT) }He2_0)*2,0 . CO006480 082383
6490 470 ARN(ID,16}3ARR(ID, ssns:xmsxxr 00006490 082383
6500 mmxn 15} =ARR(ID, 19) $SIYRESIVT COO05500 082383
6510 - WRITE{1,/)ID, ARR(ID, I8) mm(:n 19) s:xa SIXT,SIVR,SIYT CO0QE510 082383
€520 C- wrrau 7VIA, TAE, BEAM{TA), BEAN(TAH1 CO0GE520 082383
6530 Ta=IA+Y CODOE530 082383
6530 xruzop-xm.cr 1}GOTO400 . CODOESA0 092383
B550 IF{{IOP~IA}.EQ.1.AND.WDIFF . L7.0.0)GOTO488 CODOE550 082383
B550 IF{{I0P=-1A}. EQ. 1GOT0400 ©COOOE5E0 082383
£570 IF{(IA~I0P}.GE.O.AND.WDIFF.LT.0.0)G0T0480 BOCOE5TO 082383
6580 GO 489 CONOE580 082383

% €530 ABA WHR=WWI{IZE)+$WDIFF 0OCOE550 032383
6600  HWEB=HWEB+WHR CODOEE00 0823683
6610 GG TO 401 OOCO6610 08238)
€620 489 IF{{IA-IOP).GE. 1)GOTO490 DOCCEE20 082383
6630  BEAM{IA+1)=B{IT, 1} ;WHR=WOIFF DOCOEETO 082383
€640  HWEBSHWES-WHR CODOEEA0 082183
€650 GO 1O 401 DOCOEE5D 082383

] 6660 - COOAEEE0 082383
€670 G- I-XX A& 1-YY % REDUCTION FROM NOMINAL COOQEET0 081383
6680 C= r Q0006680 0821383
€650 490 ARR{(1D, 17)-unntxn 15) =ARR{ID,16)) /ARR(ID, 15} % 100,00 CODOEE30 082383
5700 ARR{ID, 20!’ ARR{ 1D, 1BP-ARR(IB 193 /ARR{TID, ‘B)‘1OO -] QOOOETO0 Q8233)
6710 TESTTlB(!T 4}=B(1T,2)~B1T8-{10P-13)aWMI{1ZE) 00005710 082143
€720  C= WRITE(1,/)185(I-1),% 00006720 082383
€730  ARR(ID,30)=ARR(ID, 16} ~WTEMP Q00GE7I0 082383
6740 IF(TESTT,LE.O.O)WRITELT, nsnA(ﬂ A{2},IBPS(I-1),ID 00006740 082383
6750 85 IF{IBS(I-1).GT.0}GGTO2 00006750 Q82183
6760 G- QO0QETED 082383
6770 G- SUMMARY ARRAY CALCULATIONS 0O00E7TO 04783
5740 C= 0QQUETA0 032383
6750 BO E55 Jwqi 3 0O0Q5790 Qaz1sa
£800 DG 595 I=1,i0 0O00EACO 082383
€810 SARR{J,1)=0,0 000068 10 0823583
6820 595 CONTINUE CO0Q60 10 Q8z18)
6830  IFAC0; INT=0 DOOOEBIO 082383
6840 0O E10 I=4,IZE 00006840 082383
6850 TF{ICLACL). GT 1)GOTOE01 00006850 082383
€880 IFAG=IFACH OODCEBED 042383
€870 SARR{Y, 1}-SARRI1 1}4ARR{1,8) 00006870 082383
6EBO snani!.21-sman.:nannu.1zl o00a6a80 ©82383
€830  SARR{1,3}=SARR(4%.3)+ARR{I,17) QO0GE8 30 082383
€300  SARR(1,4)3SARR(1,4)+ARR(I,20} CONQGEIQ0 ©682383
6310 GO TO 810 000063 10 082303
6320 €01 SARR{Z,1)=SARR(2,1)+ARR{I,8} - , : 00006920 ©82387
6930  SARR{2,2)~$ARR(2,2)+ARR1I, 12} 0000630 082383
6940 SARR(2,3}=SARR(2,3)+ARR{1,17) 00008940 082383
6950  SARR{Z,4)=SARR(2,4)+ARR{I,20) DOCOES50 082383
€860  INT=INT+1 . 0000E960 o82333
£370 sm counnus 006370 082383
€380 DO 00006380 0823483
6950 smms n-lsanacz xnsaanu 1}1)/{INT+IFAC) 00006950 052383
7000 IF{INT.EQ,.Q)GOTO 00007000 082383
7010 SARR{Z Il-SARth III!HT DOCC7010 082383
7020 11 1F{1FAcC.EQ.0}GOTOEJ0 00007010 052383
7030 snanu,n-sam!u I)/IFAC 00007030 082383
7040 630 CONTIMNUE Q0QO7T040 Q8238)
7050 €~ . 00007050 082383
7060 &= TBPST{I)=~POSITION OF BEAM WITH RESPECT TO ONCOMIMG TRAFFIC DOCC70E0 082383
7070 €= DOCO7STO 082383
7080 IF{I5WI{1)}.LT.1. aa mms £Q.0}G0T0640 CONQTOBO 0B2343
7020 xrunms £Q.2)8 0OCC70S0 082383
7100 633 I=1,IJE QOQQ7 100 082381
7110 mPsr{n-:aPsu: : ©O007 110 082183
7120 633 _CONTINUE DOCOT120 082383
7130 GO 'ro 540 o007 130 082383
7140 6ISD0 637 I=1,1ZE CO007 140 082383
7150 IBPST(I}="{IAPS{IZE)+1}-IBPS(I} 00007 150 082383
7160  §37 CONTINUE 00007 160 082353
7170 £~ . - ©O007 170 082382
7180  C- GENERATION OF BASIS DATA FILE DOCO7 180 082383
7186  C- . o007 150 082387
7200 640 that-:r n'r ©.AND.JREP ,LE.2)G0TO 650 CO0G7 200 082383
7210 DO _650 I=9 00007210 082383
7220 IDA=1 . . o007 220 082383
7230 ITB=ABS(TDS{I}) - . COOGT230 082383
7240  X1=400.0 ' © 0OOOT240 082383
7350 1IF(ARR{IDB,15).GT.0.0)X{={ARR{IDO, 15)-ARR(I06, unfmuoa 15)= 100 00007250 082393
7260  X2wd Q0007260 082383
7270 :simu 31).GT.0.01X2=(ARR{I,31)-ARRYI,28) ) /ARR(I,J1} 100 DOC07270 083383
7280 = . * 00007280 082383
7230 !FlARRII 31).4T.0.0)XI= {ARR{T,31}=ARR(I, 27} } /ARR(I, 31} 100 0OCOT250 082383
T30 X433 100, o 0000700 0813817
7310 IF(ARRtI.szl GT.0.0)X4={ARR{I,32}~ARR(I,268) ) /ARR(I,I3}*100 CO007310 082383
720 X5#10G.0 QOOQTIZ0 082383
7330 IF{ARR(1,32).0T.0.0}XS=1ARR(I,32}-ARR(1,20) ) /ARRLT, 32} %100 0000730 082387
7340  XE=100.0 00007330 082383
7350 IF{ARR(I,33).07.0,0)X56=(ARR{I,33)-ARR(I,30) ) /ARR(T, I3} =100 DOCOTIS0 082383
7360  WRITE(D, éssw:mas VINTTE,ARRIIDB,12) ,ARR{108,21)  ARR{ 108,22}, 0007360 082153
7370 ~ ARR{IDE,21), CO0OTITO 082383
7380 ~ ARR(I0B,24) ,ARR(15B,15) ARR(1O08,36) ARR{IDB,37)  ARR{IDE,38} 00007380 082783
7390  WRITE(9 658)ICLA{1),X8PST{I) ITvPiIT8}, IcLE,X5WI(}), 1CAT, IBHC 00007180 082383
7400 = IPTLI) HEIGHT , IFAB .xs*rzl. ARR{TDA, 1:) ARR(f0R, 401 ARR( Z0@,41] ©O0G7400 081783

i 7410 ARR{I0B,32},ARR{1D8,43] ,ARR( IDA 4 ©00Q7410 082383

4 7420 wRETE(S,657)ARA( 108,45 ) LARR{(1D8, asi,muna 47),X1,X2,X3,X4,%5,X8 ©O0QTA20 082383
Tajo = I8 ) ,ISDH{TI}, ters{1y, 1aBut 00007430 08333
7432  SITRX{=ARR{IDS, 1S} /BCITH 45*: g 00007432 082383
7433 SITRY$#ARR(IOG,18)/B{ITH 5)x 00007433 o8238)3
Y435 SITRXwARR{IDE,16}/B(ITS, A)x2. o 00007435 082383
7436 sxravunnuna 1sua¢xrs 5}*2.0 00007436 082383
7437 SIXM2O.0;51Y 00007437 0az3el

t 7438 IFts:mxs ar..ooooooﬂsxxn-cs:'ra)u-s:'mxus:mmnoo ] QO0GT438 082383
. 7433 IF(SITRY1.6T. .0000001)SIVM2 {SITRY1-5ITRY) /SITRY 1%100.0 00007433 082383
T440. ‘mnms ssa)vmn VINTZ,VENT3,VINT4 ,VINTD VINTTB, VINTTT 00007440 042383

7441 -, STXM,SIVM 00007441 082383

7450 650 cammu: 00007450 082383

J4EQ  EESFORMATIZ =,2(F6.3,%°) LY =Y 2(F7.2 ", ")) DOCCT7A60 ©823083

7470 G5EFCAMAT(* = a({T2,4 %] F valxars ) aleE, 2,0, 71 . 00007470 0az38)

7480  G5TFORMAT(® = |9(F&.3.4, P I, M NI, 8 w1 ey o00G7480 082383

7450  GSAFORMAT{(® =,3(FB.3,%,%)} - CO0G7490 082387

1500 - COOQTS00 082383

7510 €= + WRITEOUT OF INDIYIDUAL BRIDGE DATA DO0O7S 10 082383

7520 €= ©O007520 ©82383

7534 IF{IREP.ME.4)COTO 94 CODOTE 21 051383

7522  WRITE(S,101}(A(T),X=1,36) DOCO7522 082383

7523 87 rnﬂuh(-i-uuutx 1248, /(18X 1248) } 00007513 082383

7524 GO TO COOOT524 082383

7530 aaunn':ts 1011 AL{I)} Iv1,36) CO0Q7530 082383

7540 101 FUR?IA*("?"I‘II 1*AB I(‘IBX 12A8)) CODQT5 40 0823a)

7559 99 WRITE(S,10218CATIICAT*2-1],AGE,AGERTY CODOTE50 @82383

7560 102 FORMAT{® *.7f4X *BRIDGE EHVIRCHMENT * A{2. 10X. . ’ CO00TEEQ 082383
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-*BRIDGE STARTED »,¥5.0,15% “STEEL IN PLAGE %.17,%/% 12,%/%,12)
WRITE(e, 103)BHCAT( EBNCHE-1) [BHCAT{1BHC*Z), Aesrho m: ﬁ
‘o3 CRMAT(® ", 13X.2A12, 17%;"REaDINGS TAX - SR
X, *DECK COMPLETER »,12,%/%,12,%/%, e
TPiIsuIITo6) LT 1108 TO" 156
WRITE (G, 104)BCLAS({ICLS+1)uT2), BELASE{ ICLS+1)%1-1)
.acuslucLSﬂ)sa: SHGERTS L ACERTA

104 FORMAT("® L3341 EX "OPEN TO TRAFFIC IDVER)"’ y12,%/%,12,

-"!" 12,4X,“0PENM TO TRAFF!Q {UNDER) * 2 - P + P
GQ T

150 WR!TE(E ISHIBCLAS({ICLS+1)y%3~2) ,BCLAS ¢ { ICLS+1}¥3-1)
=, BCLAS(( CLS*’U‘JD +AGERTJ

152 FORMAT(® ",08X,JAt2,5X,"0PEN TO TRAFFIC {OVER) *,IX "/%, 131,

anjfm,12)
151 00 8% J=¢,12€
8CL{J)=BCLA{ICLA(J)}}
JT=ABS [ IRS (J)
BCL2(J)=BT(ITYP({IT})

83 COMTI
IFIIZE.GT T)1G0TA%0

ISTART* 1

81 IF{IREF.HE.4) GO TO

WRITE(G,95)(ALPHA{I) I8l PS(I! I-ISTART IZE)

25 FOAMAT(*O *,/16% A1, #.17,A1,7X,5YEAR * 12 AY,7X,"YEAR *
ST,T2,A9,7% vEAR 4,12, Ai 1x “YEAR ™.IZ,A1,7X,"VEAR = 12.41,7X,
- RYEAR % T3}

16 93
2 WRITE(E 105’{‘LPHA‘!' IBPS‘{I) !-ISTART 1ZE)

1o FoRnATIvD v 1k L1, “BEAN %, 12,41,7X,"BEAM *,12,A4,7X, "BEAN ¥

- iééifc"’u;“‘“ % 13,A%,7X,"BEAN -.:z VA1, TX, "REAN *,I2)81,7X,

WRITE(S,106) {8CLIJ) I ISTART, I2E)

106 FURHATI" . 6X A3, EX A9,6X ,A3,6X A9 BX ,AD,EX ,AD)

93 WRITE(S Msi (ncl.zl..u J=ISTART,IZE)

cqs RMAT{* # 15X A3,6X,43,6X,A9,6X,A9,6X,A0,6X,A9, 6X ,AS)

G- CROSS SECTIOMAL AREAS

c=

WRITELG,107)LARR(L, 1}, I-ISTART IZ‘EI

107 FORMAT{ "ONOMINAL ARE Flﬂ »5X,F10.4,5X ,F10,4,6X ,F10.4,5%,
= ;IG .4, igsFﬂO .4,5X ,F10, 4!

wR

103 FORMAT{® ® *{INCHES#=2)")

WRITE(6,109) (ARR{X, 7}, IAISTART 126)

103 EORNATI NoACIUAL & 1X,F16.d,5%,F10.4,5%,F10.4,5X F10_4,5X,

- F10.4,5X,FiG.4,5X, =1o.45

WRITE(G,110)

110 FoO! RM AT{® = R{INCHES®¥2)4)

WRITE(S, 111)(nnnu 8),I=15TART, I2E)

113 Fom RAT{ 0% REDUCTION™, 1X,7 {0.4,BX,#10.4,8X,F10.4,5X F 10.4,5X,
£10.4,5% F10. 4 5X,F10.4}

unns(s 113)

112 FORMAT(® ® nEmoM | HouINaL®)

¢-1F (XTYP.Eq. MivP)GoTOZ000
YRITELG, uummx.s: I=ISTART,IZE)
WRITE(E, 113}

113 FORMAT{® = “FROM UPPER LIMWIT")

2000 HRITE(S,ii!HMR(I 103, I=ISTART,IZE}
WRITE(E,)1d)

114 FORMAT(H » +YFROM LOWER LIMIT®)

G-
2‘ PEMETRATION HESULTS
WRITEL(S, 115) {ARRIT, 12! I=ISTART,1ZE)

15 FORNIAT{ "OPENETRATION ®.F7.2,8%,F7.2,8X,F7.2,8X,F7. 2’
-, 8% ,F7.2,8%,F7.2,8X,F7.2}

WRITE{G, 1

$16 FORMAT(®™ (FROM NOWINAL) ™}

G- LI LI L UPPER LIMIT PRINTED FOR WELDED PLATE
C- AABRRBELRN GIRDERS

C-IF{XTYP_EQ,NTYP)GOTO2010

WRITE({&,117}{ARR{T, 1]}, !'IS'I'M!'I‘ 1ZE)

117 _FoOl RHAT('WPPER LIHIT F7.2,8X,F7.2,8X,FT.2,8X,F7.2,
- BX F7.2,8X,F7. F7.2)

2010 WRZTEIS 118){#33!(! 143 ,I=ISTART  IZE)

t!l FQRHATI"QLGWER L!ll ~,F7.2,8%, .2 ~3%X,FT.2,8X,F7.2,

ax,F7.2,8%,F T2
\mxn:ts usuann(i 15: 1=1START,IZE)

119 FORMAT({"OI==XX M 'Jld HAL"® 2X, F5.2 IX,F8.2,7X,F8.2,TX,F8.2 s
ZF8-2,7X.FB.2,7X,F0.2)

<=~ I-XX RESULTS

Ca

WRITE(E,121) (ARR{1,16),I=ISTART,IZE)

121 Foam}';*gx;-x: Ac’ ALY, 3X,FB.2,7X,F8.2,7X,FE.2,7X,F8.2,7X,
- »

\m?ﬁ(s 123 lunnlx 17),I=ISTART, 125}

123 FORMAT{"C% REDUCTION »,3X, Y 2,8%,F8.2,9X,F6.2,0X,F6.2,9X, -
oF8.2,9%,F6.2,0%,F6.2)

WRITE(E, 124) . .
124 FORPATS FROM NOMINAL®) -

C- I=YY RESULTS

c-
WRITE(E, 125) (MIR(1,18) , I=ISTART, IZE)
128 ;0:;"\1‘("01-——1’;1 2)mm.. 2%, $7.2,8%, FT.2,0K, 57.1,8X ,FT.2, 0%,
umrzis 127)}1ARR{I, 13}, T*ISTART, I2E)
127 E a;‘u;?o: o c'rwu. IX,F7.2,8%,F7.2,8X,F7.2,8X,F7.2 . 0%,

1)
- WR] ‘rsle 1:9;(”&{: 0], 1*ISTAAT, T

72}
123 FORMATIUX REDUCTTION *,4X,.FE.Z,9%,F6.2,9%,F8.2,9%,FA.2,9%,
-F6.2,9%,F6.2,9%,F8.2) e ' e '
writEle, 130)

C~
G~ IF MORE THAN 7 BEAMS REPEAT BEAM PRINT SECTION

c:

130 FORMAT(® FROM NOMIMAL®)
IF(IMAXY.LT. f.AND,18H.GT.0)GOTOSO
GO TO 800

80 CONTINUE

IF{IMAX.LE.O}IMAXSIZE

IBMw IBM+ 1

IAMt# TMAX=IBM=TY

IZX= 1BM=T

IF{IBNY LE.O.AND. IBM.GT. 1} IZE=IMAX

ISTART={ IBM~1)us+q ,
IF(IZE.EQ. IMAX ) IHAX 1=y .
GO TO 81

-

g- . INDIVIDUAL BRIDGE DATA SUMMARY

€00 _IF(IREF.EQ.4)GO TO E50

WRITE(E, mtmn A{2)

131 FORMAT(* DATA SUBAARY FOR BRIDGE ©,2A8)

WRITE(B,13 3o

1azsmuan-o- 25X, "X REDUCTION (AREA) * “PENETRATION (FRON NOMIN®,
=RAL X REDUCTION I--XX %, %X REDUCTION I--vy 57 = 25X, =FROM’
~MOMINALY BX *--MILS) ®,21X,"FRAOM NOMIMAL",BX,

=WEROM MOMINAL® )

- B0 =

Q21181

082383



3800 WRITE(E.130) (SARR(1.1) Ia1, 00008300 092283
8310 133 FORMAT(#0" ,5X,"FACEA az.m- 8X,F6.2,14X,F7.2,21X,FE.2,14X,F6.2) 000083 10 982387
8820  WRITE(E,134) 00008520 082383
8830 134 FORMAT(™ n,5x sAVERAGESY) 00008830 0E2387
8330  WRITE(E,135) {SaRR(2,I}, is1,d} 00008330 082383
B850 135 FORMAT(=O",5X,"IATERIOR BEAW™ 6X,F6,2,14X,F7.2,21X,FE.2, 14X,F6.2) 00003450 082383
8850 WRITE(E, 134) 00008360 082283
8870 " WRITE(E,136) (SARR(I,I),I=1,4} 0008370 082383
8820 136 FORNAT(%O" ,5X,"SRIOGE AVERAGES”,dX,F6.2,14X,F7.2,21X,F6.2, 14X, 00008380 08722583
B30  =F6.2) ©000Ba 30 082283
8500  IF{IREP.EQ.O}G 00003500 082281
B910  WRITE(G,137 )(REPBA?(I JREP) I=1,2) 000085 10 on23a3
83920  13TFORMAT(*+%, 110X 328} 00008920 ©82383
8930  IF (JREP.EG. :lmnn'sis $381VINDIF 00008330 0823813
8930 138 FORMWATI® », {12X,*AFTER *,F5.2," YEARSY) 00008340 082383
4350  BEGUREPaJREP+1’ 00008950 082323
8560  IF{JREP.GE.4}GO 70 705 ©000RA9E0 ©a2383
8370  IF(IREP.EQ.2}GO TO 703 00008370 062323
8980  IF(IREP.NE.$}GO 10 708 00008380 082383
B3so 90 701 ix1.1z6 00008330- 081183
. 8000 DG 701 Ji CO00S000 082383
2010  ARRTEM{I Jlmnﬂt: J3 00005010 032383
8020 701 CONTIN 00005020 082383
5030 DO 702 Is1, 3 ©0009030 982383
5040 DO 762 J=i . £0009030 282383
5050  SARTEM(I Ji-snmu J3 00009050 oB23a3
3060 702 CONTINUE 00009060 032323
3 BOTO  VINTTBaVINTES 000050TD 082303
808G  VINTTT#VINTTE 00009080 082383
8030 GO TO 708 00008030 082383
9100 703 DO 704 I=4, 1IN 0C009 100 0a23a3
9110 D3 704 J=t,50 0C009110 062353
9110 ARR(I J)man'rzm:,u)-nm: 5 00008120 Q82381
2120 T0O4 CONMYINUE 0009130 081387
8140 ﬂ 705 x-! :l 000039 40 082183
150 00009 150 082183
8160 samuz J:asna'reuu ~JI=SARRIT ,J} 00009160 082383
9170 06 CONTINUE 0C008 170 082183
2185 VINDIRaVINTTB-VINTES 00009180 082753
3590 GG TO 640 00009150 o823a)
8300  7OSIF(ILAST.LT.0)GaTas00 00009200 S TEELE]
8710 700 GO T 000092 10 CEELE
330 200 coNTDMIET 00009720 082383
9230 LOCK 1 - 000032210 082382
9740  Lock o 00003130 082363
az0  sSTOP 00009250 082343
8260  £ND 00003260 0az182
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ALW/SRS/RL/AGABD {0B/10/03) DATA 6:49 PM WEDMESDAY, AUGUST 10, 1983

100 S0T OF 07035 W8 1126 UMDER 146TH AVEMUE
200+ REAOIMGS TAKEM 20 FEET SOUTH OF WH SHOULDER

300 SANDEO INSTEAD OF GRINDIMG

400 12216.58 1972 1979 103173081177032273410373121174 1 Q

500 2 0.500 0.B7S 0.875 49. 625 16,00 -t 0.7%0 o5t
BO0 Qits 6.0 111 .

700 «.899 =.593 ~.99% D.385 Q.04% 0.830 0.740 0.740 0.735 -.389% -.5339
800 -.993 0.550 0.500 0.510 0.50Q 0.500 0,500 0.500-0.500

900 022f 6.0 i1

1000 ~,999 -.999 -~.999 0.380 Q.880 0.375 ©0.715 0.7)5 0.740 -.99% ~,933
1100 -.999 0.500 O 5 ©0.500 0.500 0.505 0.500 0.500-0.500

1200 0J1%t 6.0 § 1

1300 =-.999 -.999 - 3 9 0.570 ©.870 0.820 9,745 0,745 0.745 -,093% -,993
1400 -.999 0.505 0 505 0.510 ©.510 0.610 0.510 0,.505-0,505

1500 0521 6.9 1 1

1600 -.999 -,939 .959 0.875 0.875 0,075 0.740 0.740 0.745 =,.999 =.999
1700 «.999 0.505 @.540 0.510 0.510 0.510 0,540 0,50-0.510

1800 0631 6.0 -1 2 1

1900 «.999 =~.999 -,999 0.375 O.870 O. 835 0.735 Q.740 0,74% =-,399 =-.939
2000 -.539 o.soo Q.500 O, 5 o.500 O, 9.500 0.500-0,%500

2100 oF L] WE 194 BL DVER BATTLE CREEK RIVER

2700 READIHGS TAKEW 5§ FEET SGUTH !JF NORTH ABUTMENT

2300 GOOD FISHMING TIF You LIKE CA

2400 11000.00 1976 1830 09238007247608211510121Sm

2500 1 0.5210 o.6700 o, 68700 29.84 10.458 -l Q.00 o510
2600 Q110 3.0

2700 0.66% 0. GTG 0,880 0.950 ©.650 0.65% O,670 O.670 0.680 0.565 Q.87%5
adr U.bs5 U.545 0,550 0.515 ©.540 O.520 ¢.520 0.515 0,515 0,520-0.565
2900 0220 3.0 1

3000 0.675 0.685 0.655 0.6655 O.660 0.685 O.665 0.875 0.6%0 0.560 0.660
J100 0.660 0.600 0.660 0.530 ©.530 0.525 0,515 0,520 0.520 Q.520-0.55%5
J200 0320 3.0 1

3300 0.660 0.665 0.660 0.690 O_E80 O0.E65 0.650 0.650 0.650 Q.635 0.£80
3400 0,670 ©.570 0,520 0,515 ©.510 ©0.525 ©.530 ©.625 0.530 0.535-0,5%0
J500 0410 1.0 1 ¥

600 ©.680 O.635 O.695 0.675 0.675 0.670 0.670 0.655 0,835 0.870 0.865
3700 ©0.665 0.565 ©.535 0.620 0.510 Q.525 ©.525 9.525 0.515 0.530-0.580
3800 0520 3.0 1

I 0.700 0.655 0.705 0.675 0.670 O.E50 Q.630 ©.6395 0.705 0.670 0.660
400 ©.665 0.570 0.540 0.510 0.520 0.52% 0.520 0.5J0 0,560 0.545-0,595
4100 0520 1.0 1 .

4200 0.675 0.6485 0.700 0.660 Q.865 0.665 0.700 0.700 0.715 0.680 0.630
4300 ©,680 0.530 0.555 0.5J0 ©.5J0 0.530 ©0.525 0.525 0.520 0.525-0.565
4400 o720 3.0 1

4500 ©.670 0.685 0.700 0.870 0.680 O.875 O.665 0.670 0,680 O0.54% 0.615
4500 0.840 0.560 0.625 0.515 ©O.8%5 0.520 ©.520 0.510 0.515 0.530-0.57%
4700 0810 3.0 «%

Ll 0.675 0.67%5 Q.690 0.665 Q. EEO 0-555 ©.875 0.5685 Q.700 =.9083 - 999
4800 -,999 0.560 9.5J0 0.525 O, 0.525 0.5J0 ©.530 0.535 0.530-0.565
5000 B02 OF 23092 5B N9S UVER GRdHO RIVER

E;% READINGS TAKEN 6 FEET NORTH OF SQUTH ABUTMENT

5300 11200.00 1973 1980 oezsaoosiﬁstoosntﬂzamoo o0

5400 1 0. 5640 Q.850 Q.850 J0.00 10.50 -1 0.00 o000
5500 Q110 3.0 1

5600 0,850 0.855 0.865 0,820 ©.8315 O0.815 0,855 0,850 ©0.855 0.825 0.815
5700 Q.805 0,538 0.560 0.55% 0.550 Q.550 0.5855 0.560 O0.560 0,580-0,505
5800 Q320 3.0 1

SE00 Q.835 0.835 0.840 9,820 ©.815 O0.795 Q.860 0.860 0.860 0.835 0,825
% J;B!O 8.59? Q.565 0,580 0.555 0.550 0.550 0.555 0.555 0.565-0.595
6200 Q.855 0.855 Q.855 0.810 0 820 Q.515 0.870 ©0.835 0.840 0,815 0,205
6300 0,805 0,610 O0.585 0,575 O.570 0,565 0,565 0,585 0.570 0.575-0.5395
£400 803 OF 23082 NB M33 OVER THE GRAND RIVER

6500 READINGS TAKEM 6 FEET SOUTH OF NORTH ABUTHENT

E600 50 TO 70 PERCENT OF WILL SCALE STILL INTACT

67C0 11200.C00 1978 1980 09758008 1578100372 100378081278 0 O

68C0 1 0.5640 O.8500 ©.8500 30.000 10.500 -1 0.00  0CCO
€300 0110 3.0 1

7600 ©.800'0.810 0.805 0,815 0.835 0.830 0.800 0.405 0.810 0,845 0.835

7100 0.830 0.599 G.575 0.555 0.560 0,555 0,555 0.560 0.560 0.565-0.585
7200 0130 3.0 1

7300 0.850 ©.850 ©.350 0.875 O.8J0 0.815 O.830 0.840 O0.B50 0,825 O.A1S
460 0.815 0.620 ©.595 0,680 O.575 0,570 0.566 0.5T0 O.570 0,.EBO=0, 605

7500  ©320 3.0 1

7690 ©.84570.840 ©.845 0,820 0.840 0.2805 O.AJ0 0,540 0.345 0,805 0,800
7700 9.80C 0.600 ©.575 0.685 O_FEQ O.560 O.560 O.563 O.565 O.576-0.610

700 0420 3.0 1 N

7300 ©.855 0.360 O.855 0.815 O.820 0.3]0 ©.835 0.67% Q.640 0.810 0,800
8000 - 0.805 0.620 0.520 0.575 ©.57% 0.670 0.570 O.565 0.570 0.575-0.600
8100 0530 3.0 1t

8200 0.320 0,830 0.840 0.865 0.860 0.860 ©.620 O.62% 0.830 O.465 O.855
3300 ©,850 0,620 O0.590 0,580 O.580 O.570 ©.570 O.E65 O.570 O.575-0.600
8400 0630 3.0 -

as00 ©.840 0.530 0.825 0.865 Q.%65 ©.860 O.315 0.820 0.825 0,855 0,850
8600 0,845 0.610 0.585 0 580 O_E75 0.570 0.570 0570 0,570 0.580-0.655
8700 POt OF 25132 PEDESTRIAN BRIDGE OVER

1475
38300 READIHGS 1’AK8?C 20 FEET WEST OF 157 PIER !AST OF WEST ABUTMENT
4500 HOT OPEN TO TRAFFIC AT TIME OF READINGS
BOOG J2115.5 1976 1330 O:268007IGTTOT2ZITE0A2678090781 1

o

9100 1 0.538 0.734 .73 35.550 11,345 =1 Q.00 o
8200 0110 3.0 19 sot
9100 0.810 G.808 Q.610 0.795 ©.785 O.795 Q.74% 4.790 O.735 0,780 0.785
9300 ©.790 ¢.640 0.616 0.600 ©.595 Q.55 0.595 0,630 0.520 0.585 0,555
9500 0, B00-0. 63
g aiore

- . 0.800 0.77% 0.770 0.765 0.810 0.318 & .l 28 0.775 0.780
9800 Q.73Q 0.630 0.605 0,595 0.590 0,580 0,590 0,585 ©.600 0.600 0.600
3900 0. 615-0. 640 ° °
10000 P02 OF 25132 PEDESTRIAN BRIDGE OVER 3B I475

10100 READINGS TAKEM 10 FEET EAST OF WEST PIER
10200 ROAD MOT YET OPEM TO TRAFEIC
© 10300 12015.50 1977 13930 G92880l001‘78m011047!0m81 10

10400 1 0,554 Q.738 o.738 32 - B

e G110°3 5 1 11.484 1 Q.00 0012
10600 9.755 0.736 0.775 0.715 0.750 0,710 0,700 ©.725 0.700 0.745 0,730
10700 Q. 1’25 9.536 0.640 0,550 ©.550 0.565% O.555 O.550 ©.565 0.565 0.565

10900 0210 3.0 -1

11000 0.775 0.800 0.200 0,755 0.77%8 0.740 0.7J0 0.75% 0,738 0.775 0.775
::;g —g‘;;g 9.560 0,555 0.5658 0.665 0.865 0.670 0.570 0,%75 0.875 0.580
11300 POZ OF 25132 PEDESTRAIN BRIDGE OVER M3 X478

11400 READINGS TAKEM 1O FEET WEST OF. EAST PIER
11500 KOT OPEN TO TRAFFIC AT TIME OF READINGS

:15&) :20!3.:2‘18’?7 °1gg0 032580;01:11’!%00! 10478080789 1 O .

TOO - 738 ©.738 32.8560 - -

11800 o110 3.0 1 11-484 v @00 oon

. 11900 Q.705 0.740 0,715 Q.77Q o.m 0.755 0.725 ©.74 .74% 0.715 0,748
12000 0.565-0,.E56Q

ggs:iousosm .660 0.850 0.560 ©,

% 0.7
00 Al GEQ Q.660
12200 o, 715 0.750 ©.720 0.77% 0.780 0.755 ¢.7I8 O.7%0 0.756 0. 715 0.735
gqmm g ;_}g 9.545 0,550 0.55% 0.555 0.550 Q.6%0 O.E50 ©.6E8 0.870 O,.568
12500 521 OF 185132 WB LONGWAY OVER MG 1475
12600 READINGS TAKEN 10-15 FEET EAST OF CENTER PIER
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J1014.£0 1876 1980 0932580100778 1@1!06&790907%1 10
. 9400

1 0.€250 ©. 9400 .9 15,840 11.97 -1 0,00
Q114 3.0
0.5935 ©0.230 ©0.930 0.825 0.885 0,890 0.9J0 ©.925 0.955 0.915 0.320
0.915 0.665 0,645 0,625 0,620 0.615 0,620 0.625 0.625% Q.830 0,630
0, 525-0.665
0220 3.0 1
Q.875 0.580 0.8% 0,900 ¢.905 0.315 0.230 0.5930 0.925 0.960 O.950
0.350 0.665 0.63% 0,615 0,615 0.615 0,625 0,625 0,625 Q0,630 0,630
-0, &4
o320 3.0 9
C.885 0.885 0,890 0,925 0,905 Q.015 Q.935 0.935 0.83Q 0.340 0.945
©.845 0.675 0.650 0,65 0,.6]5 Q.630 0.630 ©.635 0.635 Q.640 0,640
Q.E6585-0.680
0420 3.0
G.810 0,895 0.0800 9.335 0.9J0 0.9J0 0.940 0.340 Q.315 0,950 0.33Q
©.940 0,865 0.645 0.EJ0 0.630 Q.625 0,625 0,630 0,630 9.635 0.630
0.55?.-0 670
Q K]
9.935 0.940 ©,845 0,920 0.910 0.920 0.925 0.920 0.3935 0.3910 O.915
0.915 0.660 0,635 0,635 0.630 0.620 0.620 0.620 ©.625 0.630 0,630
- 835-0.665
0610 3.0 =1 -
G.815 ©.015 ©.925 0,900 0.975 0.975 O.835 0.500 0.200 Q,.965 ©.3955
O.Sdg g.BgS ©.640 0,630 0.625 0,625 0,520 ©.625 0.625 0.630 0.6J0
C. 645-0.§
§26 OF 15132 N8 M54 UNDER I47%
READINGS TAKEM 1S5 FEET NORTH OF SOUTH PIER
NOT OPEN T TRAFFIC AT TIME OF READINGS--UMPAINMTED
21014.680 1578 1980 100350082678 111873090781030781 1 O
2 0.4375 1.00G 1.000 44,000 16.00 {1 0,00 0002
2 0.5000 ©.750 0.750 43.750Q 14.00 2 1.000 0002
2 Q.5000 o.62% 0.625 43.625 12.00 =3 1.000 ©QOO2
110 3.0 1 .
4.045 1,015 1,015 1.015 4.015 1.010 1.040 1.005 1.040 1.005 1,040
1.010 0.435 0.415 9.4315 0,440 0,440 ©,435 0.440 0.435 0,440 0,440
Q.435 0.440 ©.435-0.435
0220 3.0 2
0.7S5 0.760 ©.755 0.755 0,755 0.755 1.015 1.015 1.015 1.015 1,015
1.015 0.495 0.500 0,500 0.500 0.500 0.505 0.500 0.505 ©,500 &,500
©0.500 0,500-0.495
9320 3.0
9.765 0,765 ©.760 0.755 0.760 0.760 1,015 1,020 1.020 1.020 1,015
1.020 0,506 O.5¢5 0.505 0.505 ¢.500 0,505 O.50% 0.505 0.50% 0.510
Q.510 0,505-0.5C5
0420 3.0 -3 ~
©.635 0.605 0.635 0.630 0,55 0.635 1,095 1.005 1.005 1.005 1,040
1.005 0,505 0,505 0.500 ©,505 0,500 0.%05 0.505 0Q.500 0.505 0.505
©.5805 0,505 O,505-~0. 50

5
526 OF 275132 NB M54 UNMDER 1475
READINGS TAKEMN 15 FEET NORTH OF SOUTH FIER
NOT OPEN T0 TRAFFIC AT TIME OF AEACINGS=~PAINTED
21014.60 1378 1980 100!000!25751:18780907!129078! 1Q

2 0.4375 $.000 1. 4.000 16,00 1 0.000 0020
05000  0.750 0.75¢ 43.750 14,00 2 1,000 0020
2 0.8000 0,625 ClB2% 43.828 12.00 =3 1.000 C©OZ0
o1t 3,0 11
1.020 9.020 1.020 -.993 -.999 -, 599 =,999 -.999 -.999 1.015 1,010
1.046 0.440 0.440 0.440 0,440 0.440 O,a3J5 0.440 0.445 O,ddD ©.445
©.d45 0.445 O.440-0.440
0220 3.0 2%
-.899 -.939 ~.999 0,765 0.760 O.760 1.020 1.015 1.015 ~.099 -.$99
-.5593 0.50¢ ©.505 ©,505 0.50% 0.510 O.510 O.505 0.505 O.§{0 0.505
0.510 0.510 O.506-0,505 .
©032¢ 3.0 21
=.999 - 993 ~,999 ©.760 0.760 0.76C 1.01§ 1.015 1.015 ~.999 -.539
=.999 9.505 0.505 D.500 0.505 0,510 0.505 0.510 O.505 0,535 0,508
0.505 0.505 O.505-0,500
0420 2.0 -3t
9.630 0.640 ©.645 -.395 ~.999 -.999 ~.999 -.993 -,939 1,005 {.040
1.010 6.500 0.505 0.500 0.£00 0,500 0.505 0.500 0,505 0.500 0.500
-0._500
531 OF 25132 SB_1475, UNDER COLDWATER ROAD
REAPIMGS TAKEM 12 FEET EAST OF WEST ABUTMENT
HOT OFEM 10 TRAFFIC AT TIWE OF READING
ItO14.6 19Y7 1980 0AZE6R00SIOTTIOCATILGITIECS07S1 1 ©
1 O.5548 0.738 9.738 32.860 11.484 =1 Q.00 1211
o4azo 3.0 1
0.740 0.755 ©.740 0.760 0.745 O.765 0,710 0.745 ©.750 0.745 ©.736
g.;zg 0.545 0.545 0.550 0,550 0,545 0.850 O.550 0.560 0,565 0.E65
0520 3.0 1
©.745 0.76C ©.770 0.755 ©.74% 0.720 0.745 ©.760 0.775 O,765 Q.755
g.ggg 0.560 ©.55E 0,550 0.566 0.555 0.560 0.560 0,565 0,570 0.580
0720 3.0
©Q.715 0,745 O.7S5 Q.755 O.765 0.745 0.655 ©.725 0.720 0.775 0.770
g.ggg 0,555 Q.580 0.645 0.545 0.550 D.550 0.645 0,545 O.550 0,550
830 3.0 -1
©.765 0.775 0.770 0.780 O.775 0.765 0.755 0.770 0.770 0.775 Q.77S
8.7;2 0.555 ©.555 0,555 0.550 0.555 0,555 ©.555 0.560 0.570 0.570
s47 OF 25132 $B_I47S EXIT RAMP OVER 5B 1475 ENTRANCE RAMP
READINGS TAKEM 8 FEET SOUTH OF NORTH ABUTMENT ‘
NOT OPEN 1O TRAFFIC AT TIME OF READINGS
32014.50 1977 1980 Q25800715740 72978050781090781 & O
2 0.615 .625 9.625 £5_500 15 00 1 0.875 0010
onooisgs , 113 1.12% 58,375 15,00 -2 1.250 OOIQ
©.615 0,620 ©.610 Q.325 0.525 0.63C 0.570 0.575 0.575 0.875 0,880
0.875 £.600 0.605 0.605 0.605 9.605 0.605 0.605 0.605 O.606 O.E10
ogigig 0.513 0.610 0.610 O.610 0.610 0.610-0.610
V.115 1,125 1,120 $.115 4.915 1.415 1,235 1,240 1.240 1,240 §.245
1.240 0.610 O.6%0 0.615 0.610 0.510 0,615 O.610 9.515 O.610 Q. &5
0.610 0.610 ©.615 0.620 O_K15 0.620 0.615-0.615
031G 3.0 -1
©.615 0.518 0.616 -.9953 -,999 -.999 0.865 0.870 0.A870 0.897C 0.87S
©.885 0.615 0.620 O.615 0.520 0.615 0.620 0.520 0.8620 0.620 C.620
0.625 0.510 0.620 0,620 0,520 0.620 0.620-G.G15
RO1 OF Jaf EB I94 OVER GTW & NYC RAILROADS
READINGS TAKEN 8 FEET EAST OF STH PLER WEST OF EAST ABUTMENT
UNPAINTED WITH PAYNTED COMPARISON
12322.08 375 1879 11157307 147707 14T7072777000000 O O
.37 1.376 1,378 6.7 0. - .
o:so 3_?3;0 50 10.0 1 0.00 0300
.375 §. 1.365 ~. 898 =.999'-.999 -, 999 ~.939 -.999 {,370 1.37%
1.330 0,380 ©.3£0 0,380 0.3J80 ©.320 0,380 0.380 0,360 O.380 O.J80
G.380 0,188 0,380 0.380-0.238Q
READTNGS TAKEN & FREL fans ae ST Aoo*DelyCaaND RIVER
ETH R WEST OF EAST ABUTHM
PAIMTED WITH UNPAINTED COWPARISON ENT
12322.08 1975 1979 11157307 1477071477672777000000 O O
gﬁooiags ' 1.37% 1,375 46,750 10.0 -1 0.00 0I0

1.380 1.370 1.360 =.09% ~.999 «.999 -,998 -39 -.099 1.380

1.380 0.380 0,385 0,388 ©.38
Q.38%5 0,385 0,385 0,185-0,385
VER GTw & MNYC RAILROADS
EAST OF 15T PIER WEST OF TAST ASUTMENT

ROV OF 38101

94 O
-READINGS TAKEK S-8 FEET

- 83-

1.378

5 @.3180 0,380 0,320 9.385 6,385 O.Jo8



PAIMTED WITH UNPAINTED COMPARISON
11300.00 1575 1280 09248007 147707 1477UT2TTIOO0000 O O

2 Q0,378 1.37% t.J75 46.750 10. 00 1 0.00 QJoo
2 0.4375 1.37% 1.376 52.750 10,00 7 92.00 0300
2 0.4]75 1.625 t.625 53,250 10.00 -3 0.00 [+hle el
0110 3.0 21
1.380 $.375 1.37% 1.410 1.405 $.41S 1.300 1.375 1.405 1.170 1.375
1.375 0,415 0.430 0,435 0.440 0.440 ©.435 0.440 0.435 0,438 0.440

0.440 0,440 9.4d40 0,435 §.440-0.435
0220 3.0 3 N
1.635 1.610 1.525 1.635 1.635 1.635 1.620 1.825 4.620 1.820 1.620
1.625 0.425 0.425 0,479 0.430 0.435 0.410 0.43% 0.430 0.435 0.470
0.435 0.435 0,435 0,430 0.430 9.430-0,435 .
010 3.0 J1
1.635 1.530 1.630 1.630 1.630 1.635 1.615 1.515 1,620 1
1.626 0,435 0,415 0.4315 0,435 0.435 0,435 0.440 0.435 0
°ig4° 0.41?10.430 ©.435 0,435 0.435-0.435
o4 3.0 =~ .
. 1.380 1.275 1.37% 1.365 1.370 1.375 1.380 1.380 1.375 {.370 1.37%
1.300 0,380 0.380 0.375 0.380 0,380 0,380 0.375 0.380 0.180 0.145
9.380 0.385 0,335 9.3A0-0.3 5
RO1 OF 18101 I34 OVER NYC A GTW RAILHOADS
READINGS TAKEM 5-8 FEET EAST OF {ST PIER WEST OF EAST ABUTMENT
UNPAINTED WITH PAINTED COMPARISTON
12300.00 4975 {380 092480071477&714770727770900& - -]

615 1.820
435 0.435

2 0,775 1.375 .375 46,750 10.0G 1 .00 Q300
2 0.4275 1.375 l 3715 52.750 10.cQ 0.00 0300
3110054375 2 1.618 1.615 53.2%0 10.00 -3 0.00 0loo

1.3!0.1.315 1.380 1.405 1,405 1.405 1.375 1.365 4.370 1.365 1.366

1.375 ©.430 ©.430 0.435 0,425 0.43C 0.435 0.430 0.435 ©.435 O.ad0
0.435 0.440 ©0.425 0.440 0.43%-0,430

. 3
1.630 1,630 1.625 1.615 1,630 1.635 1.610 1.630 1.625 1.615 1.E625
1.625 0.470 0.430 0.425 0,430 0.430 0.430 0,436 0.435 0.430 0,435
0.4]0 9.435 0.430 0,430 0,470 0.4J0-0,475

§.640 1.610 1.625 1.62% 1.625 $.635 1,610 1.846 1.620 1.610 1.615
1.635 0,425 0.430 0.430 0.435 Q.430 0,430 0.43% 0.430 Q.435 O.d35
0.4]Q 0.435 0.430 0.435 0,430-0,435
o410 3.0 -1
1.376 1.370 JTO 1.780 1.375 4.275 1.780 1,370 1.J75 1.370 t.370
1.375 9.375 0.380 0.380 0.J80 0.380 0,375 0,380 0.375 0.375 0,375
9.380 0.375 0.175 Q,280-0.375
501 OF 41051 MB M37 OVER CALVIN COLLEGE EMNTRAMCE WaY
READINGS TAKEM 6 FEET MORTH OF SOUTH ABUTHENT

31012.00 4978 1830 03734006497807 14780700300T0080 § O
1 0,522 8700 9.6700 29, 640 10.458 -1 0,00 oo 4 ]

+ Q.
o114 3.0 11
©.650 Q.650 0.555 0.690 0.685 0.690 0.660 0,650 9.E65 0.710 Q.69%
ogifa:sn 3.53? ?.;OS ©.495 ©.435 0.505 0,500 0.500 0,500 Q.500-0.536
0.660 0,635 C.650 0.595 0.630 0.630 O.685 O.660 ©.665 ©.710 0.6395
025?93 0.540 g.§15 0.505 0.50% 0.6510 O.F15 0,510 0,505 0.510-0,850
o
0,666 Q.660 0.6565 0.695 0.620 0.695 0.665 0.660 0.570 0.705 0.695
Dgi?ag 3.555 g.gao 0.510 0.548 O.615 0.620 9,515 0.61% 0.5{5-0.545
. =1
0.665 0.660 O.E65 ©.710 0.68S O SBO ©.660 0.655 0.885 0,695 0.635
0.875 0,545 0.515 0.5 o 0.510 O o 0,515 4.510 0.615 O,505-0,545
S03 Of 41051 SA 7 OVER CALVIN CGLLEGE ENTRAMCE Way

Q5
REAQINGS TAXEN 7 F!ET SDUTH OF HORTH ABUTMENT
HILL SCALE AND ROLLING DEFECTS PROMINANT
31012.00 1978 1880 09238006287907 147907008CO70080 | O
1 0.8522 ‘0 6700 0.6700 29.649 10.453 =1 0.00 0021
1

©221 3.0
0.665 0.690 0.695 0.660 0.650 0.6%0 D.685 0,695 0.705 0.655 0,660
0 EES 0 R15 N EAS 0,505 0,810 0.E10 0.610 0.510 o_808-0, K30
0321 J.0 14%2 - -
0.695 0.695 0.700 0.655 0.650 0.650 0,695 0.705 0,720 Q.65 O.&65
025573 8.58!1; ?.525 0.510 0.515 0.515 0.515 9.515 0,515 0.510-0.550
1 3. 2
©. 670 0.680 ©_655 0.665 0.660 O.560 O_E85 0,685 0,700 0.670 ©.655
Ogigsg 0.54'1' g.54ﬂ 0.510 0.505 0.510 O0.510 0,508 0,505 0.500-0,535
.Q 2
G.680 0.630 0.700 0.695 0.65% 9.650 0,685 0.630 D.720 0.665 O.665
og.g?g g.SS? 0.230 ©.518 0.515 0.51% 0.520 0,525 0.520 0.525-0_555
b} . -1 2
0.630 0.635 0,700 0.66% 0.6560 0.670 0.640 0.690 0.710 O.670 O.570
Q.670 Q.550 ©.520 0,505 0.510 0.515 0.515 0.515 0.546 0.520-0.550
515 OF 44044 ER M21 UNDER M5]

REACINGS TAKEM 20 FEET NORTH OF SOUTH ABUTHENT

DIRECTLY OVER EB QUTSIDE SHOULDER

31200.00 1979 1980 10248004 163C080680101580000000 0 O

2 .5625 ' Q.625 Q.625 55.87% 15.00 =1 1.250 0Jo2

o110 3.0
>.399 -,993 -.999 0.620 0.6!5 0,810 1.240 1.230 1,230 1.230 +.230
1.240 0,550 0.555 0.555 0.555 0.555 O.560 0.550 0.560 0.560 0,550
02.555 0.550 0.555 0.555 0.55% 0.555 0,555-0.555
20 3.0 k3
0.620 0.615 0.645 O.615 O.E10 0,830 1.240 1.21% 1.230 1.27% {.33%
1.24 59 0.555 0.550 0.555 0.855 0,550 0.555 0.555 0.555 Q.EEG
ogigsg 8.560 ©.555 9.555 0.55% 0.555 O.550-0,%K55
t

©.630 0.520 0.570 0.520 0.625 0.6J0 1.27%5 1,230 1.230 1.13% 1.13%
1.240 0.550 0.550 0.555 0.555 0.550 0.5%0 0.55% 0.550 0,555 O ©.555
Q.550 0.55% 9.555 0,650 0.555 0.550 0.555-0.550 .

©0.525 0,620 0.625 0.635 0.635 0.625 1.230 1,330 1.23% .23% 1.240

1.24% 0.555 0.550 0.550 0.555 O0.560 0.555 0.555 O.556 O.%55 O SBD
ogi85§ 8.555 Q.555 0.560 0.555 0.550 0.555-0.555
. 1 .
©.625 0.625 9,630 0.510 0.8J0 0.835 1.230 {.225 1.230 t.22% 1,230
t.2J5 0.555 0.555 0,555 0.560 0.555 0.555 0.560 O_E55 .50 0.5585
Q.555 9.555 0,860 0.555 O0.560 0,555-0.%60
0620 3.0 1
9.625 0.636 0.610 C.510 O.EI0 0.£35 1.270 1.235 1.2J0 1.235 4,270
3.215 0,655 Q.555 0.555 0,560 0.555 0.555 0,555 0.560 Q.55 Q.555
O.5EE ©.560 0.555 0.560 0.565 O,560-0.560
o720 3.0 3
©.640 0.640 0.645 0.640 0.515 0.640 1.235 1.230 1,270 {.21% 1,240
1.245 O_555 O.56% 0.560 O0.560 0.560 Q. 550 0.565 0.560 0.560 0,565
022550 g -8668 0.563 0.560 0,565 0.550-0.5
3.

9.630 0.625 0.630 Q.60 0.635 0.630 1.2d0 1.235 $.775 1.27% 1,240
$.235 O.565 0,560 0.565 0.560 O.560 0.550 Q.560 0.565 0.550 0,568
O.SSg 0.56‘.‘; 0.560 0.565 0.565 0,560 0,560-0.560
o319 1. - -

0.625 0,620 0.610 0.825 0.6J0 ©0.530 1.275 ¢,2d0 1,235 1.23% 1.240

1.245 0,560 0,560 0.555 0.560 0.555 0.560 0.556 0.560 O.560 0.560
0.560 0.560 0.560 0.555 0.560 0,560 0.555-0_.560

S0§ OF SO061 W8 I6G98 UMDER EEB t1 MILE ROAD
READINGS TAKEM 10 Fll'l' SOUTH OF HORTH ABUTHEMT

JI918.10 1872 1860 119740070072000000000000120078 1 O
‘2’“‘051’30 ‘211250 1.26Q é8.500 24,00 -1 0,00 0002

+295 1.300 $.305 1.315 1,308 1,300 1.1%0 $.280 $.20% 1.27% 1.2180
1 180 0.765 O.765 O.7sB 1'1'0 ©.700 0.765 0,765 0.760 0.768 0.760




=0.75%
221 1.9 121
1,205 7.265 1.240 1.310 $.305 1.305 1.180 §.285 1.280
{.290 0,755 0.760 0.760 0.755 0,760 0.760 O.765 0.760
o321 3.0 111
1,910 1.215 1.315 1,370 1.310 1.310 1,280 1.280 1.20%
1.270 ©.750 0.755 0.755 O.760 0.760 0.75% ©.755 0.760
0.755-0.750 -
o411 3.0 =11 1
1.260 1.280 1.280 1.280 1,280 .280 i.275 $,280 %.285
1.280 ©.755 0.760 O.760 ©.760 0.765 ©O.760 0.760 0.760

S
$25 6F 50061 1596 UNDER SCHOENHERN ROAD
READINGS TAKEN 12 FEE‘I’ NORTH OF SOUTH ABUTMENT

32146.3 1973 1980 1Q218007007I000000000000120078 1 O
2 . 0,750 0,750 43.50 16.00 -1

o111 3.9 11

0,760 0.765 0,765 0.770 O.788 0,770 0,710 0.T40 Q.74%
9.735 0.470 0.47¢0 0,475 9.473 0,480 0.476 Q.480 0.480
Q.450 O,480 O.480-0,.475
9224 3.0 t 11

@.770 ¢.775 0,775 Q.775 0.770 0,768 0.73§ Q.735 0.740
0.%945 ©.485 0.490 0,490 0,495 0.495 0.495 0.495 0,50
.500 0.495 0.495-0,4535

Q32¢ 3.0 11

9.770 ©.770 0.970 0,780 0,775 0.770 0.745 9.750 0.74%
6,725 Q.475 0.475 0.480 Q.475 0,480 0.480 0.475 0,480
0.4380 0.475-0.475

o711 1.0 21

©.760 0. 775 0.770 0.775 0.775 9.775 0,740 0.750 0.755
9.745 ©.4395 0.50¢ 0.4356 9.435 0.800 0.500 0.505 0.495
0.495 ©.495 ©.435-0.4495

o821 3.0 21

4,778 0.775 .70 0.770 ©.770 ©.770 0,740 0,750 0.775
&.755 0.510 0.50% ©.5t0 O.505 0.510 9.510 Q.510 9.515
oO..';iQ 0.5!5-0.%10

3.0 12
9.765 0.77Q 0.475 0.778% 0,775 ©.770 0,745 0,740 Q.748
0.745 ©.500 0.500 ©.%05 Q.505 0,505 ©,510 0.510 0.505
©.510¢ 0, 505-0,50 5
518 OF 63103 6 _TO MORYH HOUMD 175
READINGS TAKEN 10 FEET 'IIEST CF EAST ABUTMENT
UNPAINTED WITH PAINMTED COMPARISON
12116.25 1571 1979 05247908‘2‘11192171HWT?!IW‘ o0
g‘"casgo 0;7500 ©.75800 53,500 16.00 -1

119
~,993 -_993 ~.399 0,750 0.74% Q.750 0.750 O.750 0,750 =

=-.999 0,475 0.485 0.430 0.490 ©.490 0.450 0,450 0.450
Q.495-0. 435

-,999 =, 999 ~.993 0.745 0.740 Q.745 0.74% 0.740 0.740
+,999 ©.500 0.495 0.435 0.450 0.495 0,496 ©.495 0.4396

111
~,99% =,999 -, 995 0.735 Q.730 0,730 O.7IC 0.735 0.740
-. 339 8.485 Q.485 0.485 O.d46 0,485 O,d85 0.450 0.430

2%
¢.740 0,750 0,750 =,99% -.999 =-.999 ~. 989 -.999 -.999
0.745 0,475 0.475 0.480 0.480 0,480 ©.435 0.485 O.485

£18 0 103 EB IR3G TO NOI BOUND 175

RE!D!NGS TIKEN DIRECTLY OVER EAST PIER

PAINTED WITH UNPAINTED COMPARISON

12116.35 197¢ 1573 032479051211102!7111@!1!@11 10
B O.750Q 00 16.00 -9

. .5 £3.5

0.770 ©.765 9.770 -.99% ~,999 -.999 «,939 -,939 -,999
©.765 0.510 0.510 0.620 0,610 0.510 0.510 0.510 0.610
$.510 0.505-0.500 .
0323 4.0 142 ¢

0.750 0 750 0.760 &0 Q.750 =-,938 =-,.933 «, 9499

Q
05 ©.510 0.510 0.610 0.510 0.505

0.760 0.760 0.765 =.999 - 899 ~,%99 ~-.9%9 -.939 -.999
©.745 0.49Q 0.485 O0.485 0.490 0,485 O.450 0,485 0.4395
Q.455 O.485.0.490
518 OF 63103 EB 1696 TO NORTH BOUND I75
READINGS TAKEN 40 FEET WEST OF EAST ABUTMENT
PAINTED JOINT==NO UNPAINTED COMPARISON
$2116.25 1371 1979 08247909127110217111007212007¢ 1 O
%2 ©0.5625 0.8750 00,8750 54,375 16,00 =-1
6221 4.0 11t
-.999 -_59939 - 595 ©.8680 Q.875 Q.880 1.5J0 1.540 {.Eas
-39905600550055005550555055005500555
0.570¢ 0.560-0. 585
0321 4.0 ~-114
=-.999 - _ 939 --993 0.87% 0,875 0.880 1.515 1.515 1.545
-.8399 0.550 0. 550 Q.555 0.550 0.550 0.665 Q.556 0550
Q.550. 0.545-0,645
512 OF 63103 WA 1696 Y0 SOUTH BOUND 175
READINGS TAKEN OVER WEST PIER=«WEST TAILSPIH
PAINTED JOINT--HO UNPAINTED COMPARISON
1311492 1571 1979 0!227905127"0217!10037312m71 1 0
©. 5000 00 Y500 £3.500 16.00

2 .5 5 3.
2 '0.5525 O.!TSQ Q.8750 64.375 16.00 -2
4.0
768 O
TIO O.
St O
{1 4.0
.939 -.99% -,9%9 0,895 0.885 Q.870 4.495 1.500 1.505
-.383 O.EE5 0.57C 0.565 0.570 0,570 0.570 0.570 0.570
0.565 O_565~0D.5

65 5
X02 OF 84014 NB M3t OVER C&O RAILROAD
READINGS TAKEN 8 FEET SOUTH OF NORTH ABUTHENT

112 0.00 1974 1980 052080092 1741005740800TEOOC000 O
1 0.6150 1.600 1.000 30.300 10.551 -1

1
$.010 0.970 C.975 1.020
0.975 9.620 0.620 C.610

1.

.

0.960 9.360 0.955 1.025 O,
05365 8.520 0.620 0.620 0.

1 .
1.025 1,025 1.025 1.005 0.995 0.990 0.995 $.000 1.005

o011 132 {
68 O0.760 -.999 =,.989 ~.%98 -, 989 -.939 -.93%

Q 7

o 505 0.510 2.%15 0.510 0.5¢0 0,515 0.510 0.510
o S 10

o3

200 0.950 Q.845 0.350 O
995 0,390 0.570 0.570 0.675

175
Q.

1.290
0.765

0.0

0.7386
9,480

0.745
©.500

0,740
Q.a80

0.00
0.765

0.545 O.

©.745
0.519

1. 600

-.993
0.560

-.989
Q.550

Q.00

-955 $.000
25 ©.620 0,620 O.6520 O.610-0,.620

1.010

629,0.625% 0,820 0.€25 0.625~0.625

0,985

0.335 0.54? 0.550 0.655 0.860 0.555 0,655 0,560 0,.665-0.670

0.375 0.970 ~.999 0.550 0.970 0.955 0.940 Q0,380 0,395

0.33%0 0.620 0.620 0,620 0.625 0.620 Q.610 0.610 0,620~

0510 J.0 -t
0,895 0,955 1 005 1.000 1.000 1.005 1.070 1.020 1.010

1.025
0.620

1.005

4.005 Q.B66Q0 0,650 O.650 ©.650 0.645 0.545 O,645 O.645-0.640

SOT oF 64015 HB MJ]t OQVER BUCHAMAM ROAD

READIMGS TAKEW t0 FEET MORTM OF SQUTH PIER

DIRECTLY OVER EB SHOULDER

122 0.00 1973 1360 0521080112775071478110078123775 1 ©

1.295
0.780-0.760
2
T80

1.230

1.275
60 0.755

1.205
Q.760

1t04
0.7J0
a. 475

Q.745
0,495

©.725
©.480

0112
-,999
Q.435

-.933%
0. 495

~, 899
0,450

Q.745
0.480

o121
-, 999
Q.565

=-.99%
©,850

0720
Q.980

0.988
0.39%0
1.000

1.00%



Q.822 1 0, 6T00 0.6700

19.640 10,458 =1

Q.00 o500

o111 _J.0 t 2
0,670 0.670 0.675 0.675 ©.6315 0.630 0.645 O.650 0.665 0.6J0 0,635
9.645 0.525 0.510 0.505 0,505 0,505 0.505 0.505-0.515
Q121 J.0 1112
©.680 ©.680 0.6%0 0.640 0.615 0,635 0.655 0.660 0.675 C.540 0.640
©0.650 0.535 0.520 0.515 0.5%5 0.515 9,510 90.515-0.510
0321 1.0 112
0.670 0,665 0.675 0,615 0.635 0.635 0,645 ©.655 0.670 0,635 0.630
0,645 0,535 0.520 0,515 O0.515 ©0.515 0.510 0.515-0.620
0421 3.0 122 )
Q.665 0.665 0.670 0.620 0.630 0.630 0.630 0.645 0.655 0.640 0.640
0.65% ©.540 0.520 0.515 0.515 0,515 0.510 0.515-0,E25
o511 Y.0 ~1 2 2
0,645 0,645 0.645 0,580 O, GT 0.670 0 655 ©.£45 0.615 9,660 0.855
0.640 0,535 0.520 0.515 0.510 9.510 0,510 0.515-0.520
X011 OF 84015 SB W31 OVER BASELINE AQAD & CAD RAILRDAD
READINGS TAKEN 6-8 FEET HORTH OF SOUTH ABUTHMENT
122 0 OO 1975 1380 05213005167607&1812"760@@ (-]
2 930 Q.73 0.7940 J5.550 11.945 =1 0.00 (e 21
02 0 3. 1
©.750 0.785 0.775 0,860 0.850 O.805 0.725 Q.805 0.315 0,805 Q.805
O.Tﬁg g.EZQ ©0.620 0.615 O0.615 O0.61C 0.615 0.€20 0.620 0,625-0.6215
0439 3. 1
0.785 0.808 O.B‘S Q.780 ©.775 Q.755 O0.735 0.760 0.765 0,830 0.810
0.785 0.64% ©,650 0.650 0.645 0.640 0.540 0,840 0.645 0,645-0. 645
0510 3.0 -4
Q.800 0.840 0.345 0 780 Q.72% ©.755 0.770 9.800 0.800 0.825 0.810
0.795 0.620 9.620 9.615 O. Q.820 0.620-0.820

502 OF 70024 w8 1195 UN

615 0.615 0.615 0.620
L+] 96TH AVENUE

m
o

READINGS TAKEMN 15 FEET EAST OF WEST ABUTMENT
11214 75 1871 1973 101!‘7&0‘?15720728120825‘]2121174 10
0.500 1 t. 18 .00 1

. QOO

1 ©.500 1,000
0314 4.9 t11

1.000 1.000 1.005 -,999
0.920 0.500 Q.495 0,495
9.495-0.500
0421 4.0 t 12

1.010 1,010 1.015 ~,.933
0.895 0.610 0.515 0.518
Q.515+-0.615
Q521 4.0 -2 1 2

1,005 1,005 1,000 =,999
1.765 0.435 0.455 0,495
Q,d499-0.495 -

BO3 OF

1. 000 50 T.)O 18 .00
-.59% -.939 «,.593 -.9%9
0.500 0.500 0,500 0.500

=-,99% ~,959 -~ 993 - 993
©.515 0.545 0.575 O.518

~,999 =.999 -_993 - _999
0.43) 0.490 ¢.495 ©.4%5

BLACK RIVER

0029 EB I19
READIHGS TAKEN 15T PLER U‘EST OF EAST ABUTHENT

112 0,00 1972 1979 10317304207408 147412 1{74000000 O O
1 Q. 5640 0.850 O.850 JO.00 10.50

o140 3.0

=.933
Q.500

-.9939
0.515

=,993
0,498

=t

B 1
Q.855 O.87C 0.385 0.850 O0.8435 0,830 0,825 O.835 0,840
2,865 9,575 0.560 ©.660 O.555 0,560 0,580 0,565 0,555

0610 J.0 =1

9.845 0.860 0,870 0,840 Q.850 Q. A50 O, 845 0.355 Q.865
0.295 0,600 0.58%5 0.530 Q.589 0.570 0.565 0.565 0.565

B02. OF 70024 EA I13s

OYER BLACK RIVER

oING 14
112 ¢.00 1372 1979 103119042014051514121574000000 o0

t
o110 3

0.5640 ' 0.850 0.850 30.00 10.50

-1

.9
o. 885 0,885 0.505 0.870 0.860 0.450 0,835 0.840 0.845

0.455 0.57¢ 0.570 0.570
o430 J.0 1

Q. 855 0.B75 O.875 O,.BAS
0‘910 Q. 595 0.5%0 0,580

@.665 0.57Q Q,565 9.565

©.885 0,865 0,855 0.365
0.570 0.545 ©.565 0,565

0,570

0.880
0.570

o3
0.860 0. 855 0.875 0.845 C.845 0,840 0.845 0.850 0.860

0.865 0,695 0,585 O0.575
aoa OF TJG:‘

©.570 0.565 0.560 0.565

M52 OVER BEAVER CREEX

READINGS TAKEN 5 FEET S5UUTH OF NORTH ABUTMENT

11200.00 1977 1380 10088009137703137710287TOC0000 O O
800 « 100 1. 100 36 12.027 =1t

1
1.090 1.085 1.0%C 1
1.065 0.6395 O0.680 O

1.095 4.090 1.105 {,.1]%
1.055 0.70% 0,635 O.685

1.08% 1.060 1.075 1.110
3.065 ©.705 O.68% O.585
Q.705-0.720
0420 J.

Q
1.105 1. 110 1.110 1,
;.085 D‘TDE 0.64% 0,580

1.08% 1.11§
1.075 0.695 O.685 O.680

503 OF aigdl

4.105 1.105 1.100 1.105
O.E20 0.680 O.885 0.680

1.130 1.135 1.035 1.100
0.695 0.655 0.685 0.6%0

.10 1,105 1.030 1.095
0.680 0.6585 0.630 O.645

194 UNDER RAWSOMNYILLE ROAD

(1]
READINGS TAKEH DIRECTLY OVER EB CUTSIOE SHOULDER
25 FEET MORTH OF SOUTH ABUTMEMT--BEAM HEIGHT & HIDT‘H ESTXHATID

0.565

1.12%
0.685

1.115
0.895

12396.8 1973 1980 10248005 177507 1076082176051775
I C.5825 Q.75¢ 0,750 43.5%00 18.000 -I
o111 3.0 111

Q.745 0,750 0.74% O.750 0. 745 0. 755 1.115 9. 448 4.110
1.115% 1,110 0.550 0.550 0,550 0,545 0,545 0. 54% 0.550
Q.545 0.54% 0.545-0.550
0221 3.0 111 :

9.750 0.745 0.745 0.740 0.745 0.745 1.110 1.105 1,10%
1.110 0.550 0.555 0.555 0.555 O.555 0Q.555 0.555 0.555
0,555 0.550 0.585 O,.855-0.550
0321 3.¢ 111

Q.745 0.740 0.740 Q.740 ©0.745 O.715 1.110 1.105 1.{15
t.115 0,650 O.E50 O.555 Q.555 0.550 0.5%5Q 0.550 0,545
Q.580 0,550 0.550 0.555 0.555~0.560
0421 1.0 -1 2 ¢

©.745 0.740 D.740 0.74% 0,745 Q.740 1.08% 1.0%0 1.03%
1.105 © S 0.550 0.545 0.54% 0.545 0.550 0.545

03 OF 81044 €8 _I3d UNOER RAWSOMVILLE ROAD
READIMNGS TAKEN DIRECTLY OVER EB OUTSIDE SHOULDER

15 FEET NORTH OF SOUTH ABUTMENT~-~BEAM HEIGHT & WIOTH ESTIMATEQ
12316.8 1273 1380 1024801020710601741212874102073 t O

2 0.5618 a.750
o521 3.0

0,750 43,500 18.000 9‘

o.815 Q404
1.75¢ 0404

Q.9315 0.320
Q.600 0.435

5 0.200
©.610 0,615

1.765 1.760
0.500 0,498

00865
0=

5 0.875
0=-0.570

i G

Q.00 0400

0,875 0,365
0.585~0,.600

0.925 0.491%
9.575-0.580

0.830 0.875
o._670-0,675

0.00 o020
1.078 9.070
Q.60 0.585

1.065 1.055
0.695 Q. T00

1.075 {.070
©.690 0,690

1.095 1.090
0.685 0,685

1.07% 1.07%
a.645 0.680

$.192% 1124

1.110 4.110
Q.645 0.5%0

1.405 1.105
0.555 Q0.850

1.405 1.110
2.550 0,366

1,100 1,100
©,.%40 0,545

1.1285 "y

12 1%
?.’:gg g.;:g g.;;g g.;:g 3.345 0,745 1.110 1140 1,105 1,400 1.100
. . - . -550 0,548 0.850 9.350 0,850 Q. .
QiSEO Q.550 ¢.550 0.550-0.%50 ©-650 0.530

- 121
0.750 ©.730 Q.750 Q.75 0.715 0.745 .415 1.110 1,108 1.108 1.110

- B8 =

o}



1.119 ©.545 0.545 Q.550 0.545 0.550 0,%45 0,545 0,550 0,545 0.545
0.545 0.545% 0.545 0.550 0.545-0,548
o072t 3.0 i 21
0,740 O.745 0.745 0.740 0,745 0.740 4.100 1,108 ¢,.100 1.0395 1.055
1,100 0,550 0,550 0,555 0,550 0.555 0,555 0,560 0.555 0.55%C 0.555
©.555 0.5558 Q.560-0.855
o811 3.9 -1 21
0.749 0.745 0.745 Q.750 Q.725 0.725 §.410 $.405 $.105 1.105 f.110
1.115 £.55Q Q.550 ©.555 ©.55Q 0.555 0.655 0.550 0.550 0.555 0.550
Q.550 0.545 ©.550 ©.555-0,.56
512 OF 81103 we M1d RAMP OVER EAST BOUND M14 & Mi53

READINGS TAXEN 4 FEET NORTH OF SQUTH ABUTHEM

ROADWAY OPEM YO TRAFFIC FALL 1379

32216.33 1875 1979 0531790111276051476!00379‘00319 oa

g 100‘.‘500 .500 0.500 #5. -1
1 -0

0.00

ocood

1
0.500 0.500 O.500 0.500 0.495 0.435 0.500 0.500 0,500 0,455 0.435
©.4585 0,450 0,490 0,450 0.490 0.430 0,430 0.490 0.4%0 0.4%0 0.45%0

©.430 §.450-0.430
0220 4.0 =1

0.500 Q.500 0,500 0,600 ¢.500Q ¢.500 0.505 0.505 0,505 0.505 ©.505
0.505 0.495 0.430 0,495 (.495 0.495 0.495 0.435 0.495 0.495~0.495
H153

F B$103 EB Mi. M AS
READINGS TAKEN 2 FEET HCIRTH 9_S’OI.ITH ABUTHENT
$2216.33 1975 13979 053175041275051476100!791@!73 a0

2 0,500 0,500 0,500 55.000 9.00 =1
0110 4.0 1
=,899 -,999% -.093 O 500 0.500 O0.600 0,495 0.435 0,455
0.495 0.505 Q.50% 0.505 0.505 0.505 0,505 0.505 0,505
0.505 Q. 505-0. 505
0220 4.0 -
©.500 0. 500 0.500 9.500 0.500 0,500 0,500 0.500 O.500
0.500 0.510 0.510 0.510 0,510 0,510 0,510 0.515 O.510
©.610 0,510 O.610-0.510
513 OF 83103 EB M14 UNDER CURTIS ROAD
READINGS TAKEM 4 FEET NORTH OF SOUTH ABUTMENT
ROADWAY GPEH TO TRAFFIC FALL 197¢
12216.%7 1975 13782 0531790513750705750515771003‘?9 oo
0.500 Q.500 55,125 Q.00 -f

z Q.500
Q110 4.0 1

0.515 0.515 0.515 0.515 Q.5¢
0.630 ©.500 0.500 0.500 O.50
0.303*0-505 .

5 0.515 0.635 O.6J0 0.630
5 0,605 0,605 0.505 ©.505

o022 .0 -

0.510 0.510 0,510 0.510 0.510 0.510 0.6258 0.625 0.62%
©0.630 0,510 0,510 0,515 0,515 0,515 Q.515 O0.510 0.510
0.510-0.510

514 OF A1103 €8 Wt1a UMDER JOY ROAOQ

-READINGS TAKEM 3 FEET NCRTH OF SOUTH ABUTMENT

ROADWAY OPEN 10 TRAFFIC FALL 197%
;!213.50 1975 1973 O5]117908047E07Q3TEQR 1677100379 Q O

500 0,500 0,500 85.125 1$.00 =i
Q120 4.0
9.520 0.515 ©.515 0.515 0.515 0.845 0.636 0.675 O.640
Q.640 O.475 Q.480 0.480Q 0.480 0,480 0.480 0.480 O.d80

0.480 9. 480-0 480
o410 4.0
0.525 O, 525 ©.525 0.525 0.525 0.525 0.645 0,645 0.645
Q.650 0.500 D.500 0.500 0.505 0.505 0.505 0.505 0.505

D 505 O 505-0 505

4 UNDER GOTFREDSON ROAD
READINGS TAKEN 3 FEET FRDH SOUTH ABUTHEHT
ROACWAY OPEN TO TRAFFIC FALL 1979
12216.42 1975 1979 O5247304017604147606 1677100379 ¢ O
3110035375 1 C.500 Q.500 49.125 12.00 -1
©.495 0.495 0.435 0.435 ©0.495 0.435 0,625 O.615 0,815
g 625 0.440 0,440 0.445 0,445 0.445 0,450 0. 445 O.445

9220 4.0 1

L

©.485 Q.498 0.495 0.495 0.495 0.495 0,625 0.625 Q.625
Q.510 9.430 ©.430 0,430 0,430 0.430 0.430 0.430 0,430
-0.410

0320 4.0

-1
Q.520 0,520 0,520 0.515 0,615 0.515 0.815 O.615 0.615
0.619 0.425 0.425 0.4J0 0.430 0.430 0.430 0.430 0.430

=-0,430

S15 OF 81407 EB M14 UNDER QAOTFREDSON ROAD
READINGS TAKEN 157 THANSITION WELD SCUTH HANGER
ROADWAY OPEN TO TRAFFIC FALL 1973

12216.42 1975 1979 051479040175041476551571100319 10
3110 25225 1.000 1.000 50.128 =1

1.000 1.000 1,000 1.005 1.000 1.005 1.120 1.125 1.130
1. 140 o.sas Q.580 0.580 0,680 0,680 O.580 0.580 ©,580
0.580 0,580 ©,580 0,680 0.580 0,580 Q.580 Q.530 O.580
0.580-0.580
0310 6.0 1
1.000 1,000 1,000 1.005 1.000 1,000 1.450 4.945 1.15%
1.155 o.sv':‘ 9.575 0.575 0.575 0.575 0,575-0.575

©J10 6.0
0,990 0,920 0.920 0.9%0 4.138 1.435 +.138
§.130 0.570 0.570 4.865 0.570 0.570 0.6565-0.570
1
Q
1

LOo0 t.005 1.000 1.005 1.125 1.130 1.130
.565 0.572 0.57¢ 0.670 0.570-0.670

-010 1.010 1,010 1.010 1,145 t,145 1.1%0
1.135 0.575 C.675 0.575 0,575 0,575 515-0 57%

507 OF 82102 EB W14 UNDER NAPLER R

READINGS TAKEN 4 FEET NORTH OF SOUTH ASU'I'HEHT

ROADWAY OPEN TGO TRAFFIC FALL 1379

12216.87 1975 1973 O5J179072276080676090076900379 0 O

01‘00356” 0.625 0.615 49.25 13.00 -1

1
©.640 0.635 0.635 0.635 ©.6I0 0.630 0.6I5 0.635 0,540
9:£49 01600 01500 ©.500 0.50% 6635 0,505 0,505 0505

0510 4.0 ~1
0.650 0.650 0,645 0,645 0.645 0,650 0.850 0,650 O.E4%
0.650 ©,500 O.500 0.500 0,500 O.500 ©.500 O.500 ©.505

. =0,508
$03 OF 82102 HORTH TERRITORIAL ROAD OVER EB Mi4

READINGS TAKEN J FEET MOQRTH OF SOUTH ABUTHENT

ROADWAY OPEN TO TRAFFIC FALL 1973

12216.25 1976 1379 05311”1297705187710227‘! 100373 0 0
g‘ ’0055&“ -525 .525 - 56.250 13.00 -1

0.630 G.6J0 0.630 0.6J0 0.630 0.630 0.645 0.840 0.640
0.640 0.505 0,506 0,505 0.505 0.510 0.510 0.510 0.510
0.505 ©.510-0.50%

©J10 4. -~ ‘

0.630 0.610 0,630 0.825 0.825 0,625 0,830 0.625 0.626
©.63% 0.505 0.505 0.50S5 ©.605 0,505 0.505 ©.508 0.E05
3.506 9.505-0.505 +

504 OF 82102 EB M1a UNMDER RIDGE ROAD

READINGS TAKEM 3 FEET NORTH OF SOUTH ABUTHENT

ROADWAY OPEN TO TRAEFIC FALL 1973

11218.83 tA7A 1872 OSI1TSO1VSTTOSITITIO2ITTIOONSTE O O

- 67 -

0,00
0.495
0.505

0.500
0.510

0.615
Q. 545
0.475

0.65Q
2.505

0.625
0.445

0.620
©.430

1.128

1.138
0.580
°.580

1.15s

$.13%

1.130

1.148

.00
0,640
©.505

Q. 645
Q.500

0002
Q,495
0.505

0.500
a.510

1002
0. 640
Q.480

Q.&850
a.50%

0001
0.625
0,445

Q.620
Q.430

0.610
0.430

(- =1

1,135
0.580
0.580

1. 160
1.13¢
1,128

1.145,

0001
0,.E40
0.50%

0,650
0.505

0301
0.635
0.510

0.625
0.505



60,5625 ~ 0,621% 6,625 8. 120 8.00 ' =1 0.00 03I
0110 4.0 14
©.625 0.625 0.625 0.0 0.625 0.625 0.6J% 0.630 0.£30 0,630 0.610
©.610 0.565 O.565 0.555 0.56% ©0.565 0.565 0.565 0.565 0:566 O.565
0.585-0.565
0410 4.0 -t
0.625 0.625 0,625 ©.625 0,628 0.625 0.535 0,676 0.6I5 0.630 0.630
0.E35 0.570 Q.570 0.570 0.570 ©.670 0.570 0,570 0.570 0,670 0.670
0,570 ©,570 0.570-6.570 .
205 OF 82t02 WB_H14 UNDER BECX ROAD
READINGS TAXEN 3 FEET FROM NORTH ABUTMENT
ROADWAY OPEN TO TRAFFIC FALL 1379
12116.15 1376 1379 082173079077032477120377 100373 o0 :
e .55 ©.87 0.875 62,260 16,00 =1 1,375 0I00
G114 -1
©.875 0.870 0.870 -.939 -.993 ~.999 {.386 1.385 1.J36 §.390 {1,380
1.380 0.615 O.615 0.615 0.615 G.815 0.870 0.620 0.620 0,620 O.615
.620 0.670 O.620 9.620-0.620
$05 OF 82102 EA M4 UNDER BECK ROAD
READINGS TAKEM 3 FEET FRON SCUTH ABUTHMENT
327c 28 Jo76 1579 683176055077092477120377100378 © 0
13218 19 1
5 1,125 1.125 62.125 2¢.00 =1 1.000 0OJ00
81107255 -
-.939 -.999 -.995 1,130 1,130 1.130 1,010 1.010 1,090 ~.953 ~.99¢
-.93% 0,625 0.625 ©.5625 0.625 0.635 0.6J0 0.525 0.625 0.625 O.53%
Q.625 0.625 0.835 O.625-0.630
S0 OF 82102 EB W14 QVER SHELDON ROAD
READINGS TAKEN 3 FEET EAST OF WEST ABUTWENT
RGADWAY OREN 1O TRAFFIC PALL
11214.50 t976 1979 65:1791213715511‘1519317912927'1 -]
1 o.582 0.625 0.625 49,250 5,00 =1 0,00 030%
o111 4.0 1 1 3
0.530 0.635 ¢.635 0.635 0.535 0.640 0.530 9.630 0.5J0 0,630 O.5I0
0.630 0.560 0.560 0.560 0.560 O.560 0.560 0.565 0.505 0.565 0.565
9,560-0.650 - :
©321 4.0 =112
0.630 0.630 0.635 0,635 0.635 0.635 0.630 0,630 0.630 0.630 0.630
0.630 0.360 0.§60 0.560 0.560 0,560 @.560 9.565 0.56% 0.560 0,560
©.560-0.560
$06 OF 82102 %8 Mtd OVER SHELOON ROUAD
READINGS TAKEM 3 FEET EAST OF WEST ASUTMENT
ROADWAY OPEN TO TRAFFIC FALL $379
11214,50 1976 4979 ©53179121377084778161179120277 0 O
2 0.500 0,625 ©.525 43,250 11.00 =1 0.00 0102
0114 4.0 1 12
9,625 0.625 0.625 0.620 0.520 ©.620 0.625 0.620 0.620 0.635 0.615
©0.835 0.505 0.505 0,505 0.505 0.505 0.505 0.50% 0.505 0,505 0,505
0.505-0.505
0321 4.0 -t 112
©.620 0.620 0.620 0.620 0.61Q ©.520 0.615 0.615 0.630 O.6I5 0.615
0.615 0.505 O.505 0.50% 0,505 ©.505 0.505 0.505 0.505 0.505 0.50%
0.505-0.505
108 OF 82102 M14 OVER HINES ROAD
READINOS TAKEM 20 FEET WEST OF EAST ABUTMENT
32215.20 1976 1980 102140120477060777100378070177 1 0
2,,,0;5625 1.625 52.625 7.00 =1 3.000 0301
1 3.
1.655 1.660 1.660 1.660 1.660 1.655 3.050 3.055 J1.0S0 1,050 3.050
3.040 0.560 0,560 O.560 0,565 O.560 D.565 O.565 0,565 0.566 0,570
0.565 0.565 0.570 0.566 0.570-0.565
o3zl 3.0t 12
1.650 1.650 1.650 1.655 1.655 1.655 3.070 3.075 1.080 31.075 3.075
3.070 0.565 0.565 Q.565 0,565 O.565 O.570 0.565 0.555 0.565 O.565
Q.670 0.565 0.565 0,560 0.666-0.565
o421 1.0 12
1.645 1.640 1.645 1.640 1.64% ¥.£45 3.050 3,045 3.050 3.045 3.050
J.045 ©.555 0.555 O.550 0,560 0.565 0.560 0.565 0.560 0,580 O.550
49;550 2560 0.560 0.585 0.660-0.555 .
1 . 2
$.640 1.655 1.635 1.515 1.635 1.640 3.050 3.055 1,050 3.045 3.045
3.04§ 0.550 O.560 Q.565 0,550 O.565 0.565 O.SE5 D.565 0.560 O.565
0.565 0.560 G.565 ©.S60 0.560-0.57§
1221 3.0 122 .
1.645 1.645 1,540 1,845 1,650 9.645 3.025 3.020 1.025 3.020 3.015
3.015 0.53% 0,575 ©.570 0.575 ©0.575 0.575 &.580 0.575 O.57% 0.575
©.575 0,870 0.575 0.570 0.575-0.570
1321 3. 12732
1.656 31.535 1.655 1.655 1.675 1.660 3.080 1.075 3.075 3.075 3.970
3.080 0.565 0.565 ©.565 0,566 O.5E65 0.570 0.570 O.565 0.570 O.565
0.565 ©.570 ©.5656 0.570 0.566-0.565
141t 3.0 =1 22
$-655 1,650 1,650 1.6590 1.650 1.528 1.010 1.005 3.005 3,005 3.010
3.010 0.560 0,550 0,560 0.560 0.560 0.560 0.560 O.565 0.560 0.565
0,750 0.960 0.880 0.5e0 3,500 260
510 OF 82102 OBINWOCD DRIVE OVER EB M1d
Rznnmss TAKEN 10" FEET NORTH OF SOUTH ABUTMENT
J23156.30 1976 1980 102180111777052678063078102173 { O
Q.5625 0,875 0.875 45,6285 12.00 =1 2.7%0 0311
o111 3¢ 121
©.875 0.875 0.270 0.870 0.875 0.875 2.735 2_80C 2,800 2.800 £.805
2.805 0.555 0,560 ©.560 0.660 0.560 0.560 0,555 0.555 0,560 0,560
035550 0-360 0.560-0.565
©.875 0,470 0.870 0.365 0.570 0.870 2.800 2.800 2,745 2.795 2.A05
2.805 0.550 0.550 ©.550-0.550 O.K50 O.5§5 0.550 0.555 O.565 0.G5E5
Q.555 Q.555 O.550-0.550
0321 3.0 t % 1
0,830 0.360 0.880 0.875 0.280 0.875 2.510 2.810 2.815 2,810 2.81%
2.570 0.540 ©.540 0,545 0.540 0.54%5 0.545 0,540 0.54% 0.540 0,545
0,540 0,545-0.545
0aif 3.0 =t t 1
©.875 0.370 O.865 O.865 0,370 Q.65 2.755 2.800 2.795 2.745 2.80%
2.395 9.550 0.550 0.550 0.555 0.550 0.555 0.555 0.686 01555 0.550
55 9,550-0.850
595 OF 82113 B WILE SERVICE ROAD OVER 58 US40
READINGS TAKEN 15 "FeeT EAST OF WEST ABUTHENT
READINGS ON SPAN 1
22195.00 1365 1ET9 O 16790406 64042FE40% 1564070065 1 O
1. ©.5980  0,78940  0.,7%40  15_550 $1.945° -4 0,00  OBof
o114 2.6 111
Q.685 0.7€0 0.83%8 0.840 0,770 O.710 9.650 0.750 0.840 O.A10 0,725
9.665 0.575 0.580 0.585 0.585 0.585 0.530 0.550 0,585 0.550 0,580
G.530 0.585 0.585 0,585 0.570-0.560
0221 2.6 1 11t . .
©.675 0.765 0.875 0.845 0.795°0.720 0.685 Q.55 O.875 0.840 Q.T5K
9.630 0.590 0.585 O.550 0.550 ©.550 0.6800 O.53% 0,506 0.895 O.E00
Q.595 0.£95 0,530 O.585 0.575~0.565 .
@321 2.0 11
0.665 0,765 0.8J5 0.835 0,77% ©.70S 0.£5% 0,770 0.8¢0 0,825 D.750
.635 Q.57 0.58C¢ Q.50% 0,580 ©,530 0,530 0.690 O.58% 0.530 0.5%0
0.538 0.53% 0.585 O.580 0,675-0.865
042t 2.0 1t 11
9.68% 0,650 0.830 0,830 0.783 ©.718 0,705 0.800 0,565 9.810 0.750
9.680 O0.565 0.575 ©,570 0.57% O.570 0.388 C.8580 O.588 O.585 C.680
0:580 0580 0.870 O.676 0.570-0.866
0521 2.0 111 :
9.585 0.760 0,850 0.33% 0.770 0.850 0.710 0.750 0.438 0.820 0.760

- 658 -
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0.650 0.55%0 0,595 Q.500 0.605 0.63% 0.8530 0,538 O 585
0.5%0 0.570 0,570 0.570 Q,580-0.E575

0621 2.0 -~1 113

©0.695 0.775 0.870 ©.820 0.755 0.635 ©.870 0.755 0.845

Q.695 0.580 0.595 $.605 0.530 O.600 0.600 0,600 0,590
0.538% 0,530 0.805 0,585 0,§70-0.535

534 OF 52412 EB 3 MILE OVER NB US10

REACIMGS TAKEH OM SPAN 2 OVER QUTSIDE LANE

22115.58 1965 1979 0516750124540212640221640’7WBS 10
Q.5380 9.7940 Q.7%40 35,550 1%.94 -1
0421 2.0 -1 4

0.635 0.755 0,820 0.5850 0,785 0.675 0.685 0.765 Q.825
0.720 0.550 0.600 0.610 Q. 610 0.610 0.610 0.615 Q.6&15
0.615 0.610 ©.610 0.615 0.615-0.615

5J4 OF 811412 EB 8 MILE OVER SB USIO

READINGS TAKEN ON SPAN 2 OVER QUTSIDE LANE

221 15 58 1965 19739 051678012146402126402216407008% 1 O
L) . 5380 0.7340 0.7840 16,850 14,945 =1
0111 2.0

0.720 ©.780 Q.880
.675 O. 0.585
0121 2.0 111
0,660 0.7%55 0,858
0,695 0.500 49,600
0721 1.0 111

0.315 0.765 0.8%0 0.590 0,760 O, 845

0.

Q.

Q.
0.680 0.7%0 Q.860 g

(-]

-}

@

J
10 0.605 O.605-0,505
1

3
6
810 0.745 0.6%5 ©.70Q 0.770 O.8a0
€00 0.600 0,6395-0.60%

35 0.755 O0.685 0,715 0,795 0.855
0.700 0.605 ©.60% 1S 0.625 0.625 0.€15 0.515 0,615
0,620 0,615 G.510 10 0.645-0.615
o911 2.0 -t 21
©.708 0,795 0.840 ©.895 0.775 O.635 Q.680 0,765 O.
0.76% 0,620 O.625 ©.620 ©,.615 ©0.620 O.810 0,620 O.
Q. 605 0 605 O.600 0.555 0,.585-0,830
506 2122 EB_IB23E UNDER FARMINGTOM ROAD
READINGS TAKEN 12 FEET NOR‘I’H OF SOUTH ABUTMENT

31414.3 1974 4980 ‘HDSBDO’TOOTSWHHTT 1 0
1 0,625 Q. 9400 Q. 93400 35.840 11.97

1
0.895 0.925 Q.945 0.91S ©,895 ©0.485 0,930 0,335 0O.955
0.940 0.605 ©.615 0.625 0.62%5 ©.630 0.630 0,635 0,615

02 -0 1 1 .
0.970 0.9]15 ©.355 0,960 ©.945 0.930 0.920 0.935 Q.94%
0.3395 0,620 0,515 Q.630 0.835 0.635 0.635 0.630 0.625
0,635-0,.610
0324 3.0 1t 11
0,340 0,935 ©.950 0.935 0.915 O.%10 €. 930 0.320 0.935
9,920 0.625 0.625 0.620 0.625 0.625 0.610 0,615 Q.65
Q.610=0.615
0421 J.0 111
0.905 0.320 ©.945 0,925 0.910 9.300 0.920 0.920 ©.916
0.930 0,600 0.600 0.615 Q.605 Q.6810 0.615 0.605 Q.615
0.620-0.610
0521 1.0 111
0.915 ©.920 0.5%40 9.975 0.9215 0.940 O.925 Q.85 0.955
0.828 0.625 0.630 0.620 0.62% 0.630 0.615 0.620 O.815
0.695-0, 600
Q621 3.0 111
0.305 0.915 0.340 0,935 0,925 0,815 0,830 0,450 O, 9300
0.915 0,585 0,595 O,£05 0.600 0.600 0,605 0.600 O.60§
O.516=-0. 805 .
o721 3.0 12 %
0.935 0.915 0.935 0.915 0.900 0,895 0.915 0.920 ©. 945
0,895 0.610 0,615 0.50§ 0.610 0.610 O0.B00 0,600 O.595
0,595-0.585
0821 1.0 12 ¢
0.930 0.915 0.930 O.945 0.%00 0,835 O,.910 0,920 ©0.915
0.895 O0.615 Q.620 O.610 O.615 O0.620 O.605 0,610 O.605

0921 1.0 21
0.8395 0.905 0.910 ©.365 0,945 0,935 Q.925 0,935 0.950
0.915 0.€35 0,630 0.€30 0.535 0.630 0.625 0.625 0.620
.590=-0.575
1021 3.0 121
©.895 0,900 0.910 0.925 0.915 0.925 0.905 0.310 0.935
©.915 0.610 0.820 ©.615 0.E15 O0.610 O,.E05 0,610 0,505
0.59%-0,530
1121 3.0 121
Q.310 0.830 0.945 0,585 0,960 0.850 0.945 0,950 O.3975
©.925 0.655 0.650 0,650 0,650 0.650 0.650 0.6d5 0,645
0.620-0,610
1211 3.0 -1 2 1
©.890 0.900 0.910 0,935 0.925 0.910 0.3d0 0,975 0,950
Q.940 0.625 0,625 0.630 0.630 0.6]0 0.625 0,610 0.620

75
518 OF aiy2z E8 IS6 UNDER FEMTOMN
REAOINGS TAKEM & FEET MORTH OF SOUTH ABUTMENT

31314.50 1974 1980 10 T1B00ZO0TTEC5 1576 1Q00TE10007T 1 O
31‘10.500 1.11% 1.125 q42_500 -1
3.0

12
1.130 1.125 $.130 1.125 1,130 1.130 4.360 1.370 1,365
1.375 0.505 Q.50 ©Q.505 0,510 0,510 0,510 0,510 0,505
0.510 0.505 0.505~0.505

1

1.090 $.080 £.085 1.085 1,090 1.050 1.365 1,365 1.J65
1.J65 0.500 9.500 0.500 0,500 0.500 0.500 0,435 0.500
0.500 Q.495 0.435-0.495

12
1.3130 1125 1.12% 1.425 1.130 1.135 1.370 1.370 1.¥75
1.37S 0,600 0.50% Q.500 0.5058 0.500 C¢.500 C.505 O.500
0.500 Q.500 0,495+0,.495

2
-
-
u
o
-
-

1 .
+12% 1.130 1,130 ¢.435 1.370Q 1.370 1.375
1.375 0.500 0.495 0,500 0.49% Q.495 0.495 0,435 0.485

0511 3.0 111

1.135 1,130 1.130 1.1J0 1,135 1.140 1.365 1.370 1, 36%
1,365 0,495 ©.500 Q.d495 0,500 0.500 0.4595 0,495 0,495
0.435 0,495 0.500-0,435
061t 3.0 -4 1 1
1.140 4.135 £.135 1.130 |<130 1.135 1.265 $+.J70 1.365
1.J65 0.495 0.500 0.495 0,500 0.500 ¢.500 0.495 ©.500
Q.435 0. 495 0.500=-0,495
523 OF 82111 WE 196 UNDER SCHOOLCRAFT AVEMUE

REAOING TAKEH § FEET SQUTH OF WORTH ABUTMENT

211148 1970 1940 10318007007 1080071120072120075 1 O
K] 0.500 0,750 Q,.75¢ 49.500 oo -1
o111 1.0 $ 21

0.758 6,755 9.760 0.755 0.750 0.750 0.750 Q.750 O.7%55
0.755 0.400 0.480 $.480 0.480 O.485 O.480 0.435 O.485
0.485 0.480 0.48% O.480 0,470-0, 47§

021t 3.0- 1 21 .

Q.765 0.770 0.775 0.T70 &.770 Q.765 O.75% 0.760 O,755
9.745 Q.4%0 0.459C 0.485 0.490 0,485 ©.490 0,455 O.430
0.490 0,485 Q.49C 0.490 Q.485-0.485
Q111 1.0 121

- B9 ~

0.00

0.865
0.610

9,00
0.810

0,855

Q.840
0,615

Q.825
0.6t0

0.00

0,945
0.640

0.815
0.610

0.928
0.620

0.940
0.610

0.905
0.610

0601
0.750

0.760

Q.770
9.815

Q,750
0,610

gro1

0,935
O.EX0

0.535 0.600

0.935
0.600

0.975
0.615

0.335
o, 600

Q.980
Q. 690

9.97S
0.615

1.378

1.375
2.510

1.370
0.500

1.3

Q.50 O

.380

0.450 O

1.370
0,500

1.365
0,495

0.00

Q.785
0,480

09,740

Q.4%0

0.910
0,600

0,945
0.615

0.910
0.605

0.965
0.640

0,840
Q.610

0302
O s05

1.385
0.485

1102
0.750
0.as0

0,745
. 488



bk ok ok ok kb b o kb ik i b v o ) ma b ok
L Nl ]

g

S5datt

9.745 0.755 0.755 0.755 0,750 0,755 ©.735 0,740 O,740
0.745 0.485 0.430 0.43C 0,485 0,430 0,450 0,490 0,485
O.500 0.495 0,490 0,495 0,490-0.49 .
0421 3.0 1 2t )
0.755 0.755 ©.760 0.7%5 0.750 0.745 0.740 0.745 0.745
0.740 0.475 0.480 0.480 0,480 0.475 0,475 ©.480 0,480
9,480 0.dB5 0,480 0,485 O,dA0-0,475 -
0521 3.0° 1 2 1
0,755 ©0.755 0.755 0.760 0.75§ 0,750 0,745 0.750 0.755
©.750 0.450 0,450 0.490 0,430 0.490 0,436 0.455 0,430
0,495 0.45C 0,485 ¢.430 0.485-0,490
0631 3.0 1 9 1
0.755 0.765 0.765 0.775 0.775 O.765 0.745 0.745 0,745
0.735 Q.490 O.48% 0.490 0.450 O.485 O.485 0,450 0,450
©.48E O.485 O.490 0,485-0,485 .
0711 3.0 -1 { 1
0,745 5,738 §.750 0.745 0.745 0.750 0.7S5 0.755 0.760
0.760 0.476 ©.d490 0.475 0.475 0.475 O.480 0.4€0 0480
9,375 0.475 O.480 0.475 0.475-0. 475
$13 0F 8 B 196 LOCAL UNGER FULLZRTON AVENUE

2113
READINGS TAKEM S FEET SOUTH OF NORTH ABUTMENT
J2115.7 . 1970 198G 107 18008197$02007J052473120073 1 O
1 TG 1.1800 1.1800 36.320 12.072 1

0,745
D.495

0.740
©.480

0,759
0.495

Q.7E5
0.480

1.135
0,700

1.050
0.680

1.075 ¢

9.700

0.980
0.660

a.9758
Q.650

2,125

oz12

1 ©0.6800 1. 100 1.100 28,160 12.027 21
1 0,6530 1,020 1,020 9,000 12.000 =3
o111 3.0 1 2 4

1.140 t.1455 1.160 1,140 1.140 1,10 1.438 1.150 1. {70
1.335 0.710 0,735 0,730 0,730 9.710 0,739 0.72% 0,728
0.730-0,740

022%¢ 3.0 111

1.160 1.165 1,180 1.155 1.120 1.14% 1,130 1.145 1,185
1.140 0,740 0.740 0,735 9,715 0,740 0.730 0,710 6,736
0,730-0,715

032¢ 3.0 121

1.215 1,220 1.238 1.185 4,160 4.170 1.13% 4.460 1.180
1.125 0.715 0.710 0.715 0.740 0.745 G.729 Q.740 0.735
Q,710-0,.705
2421 3.0 221

1.135 1,145 1.175 1.115 1.105 1.7105 1.140 1.150 1,165
1.125 0,870 0.685 0,635 ©,.690 0,700 0.710 0.705 0,710
0.6%0-0.685
0521 3.0 2 1 1

1.095 1.100 1.110 1.065 1,055 1.070 1.075 1.080 1.49%
1.2:2 ©.665 O.675 0.680 0,645 0.635 Q.68§ O.675 O.680
=0,
0621 3,6 2 11

$.145 1.150 $.475 1,095 1.085 1.075 1,120 1.1:!0 1.1458
1.065 0.660 O.675 0.688 O.685 0.695 O.705 0,700 Q.705
Q.685-0.685
0721 3.0 3 %1

0.355 1.000 1.045 1.02% 1.025 ¢.0]% 0.950 0.960 0.87S
g.gss o.ggg ©.655 0.650 0,655 0.660 O.660 O.650 0.660
ostt 3,0 =3 1 1

0.380 0.950 1.00% 0,930 0.9%0 {.000 0.970 0.980 0.53%
g.:;g ©.640 ©.650 0.655 O.650 0.650 0,650 O.645 O,550
524 OF 82123 FULLERTON OVER wa

g:anzm Tg:zn DIRECTLY OVER hEnu.N STRIF SEPERATING 1868 EXIT
ROM WB

31114.10 1371 ﬂao nosaoovon‘nomonmﬂow:l 10
2 0,500 1.138 1.128 51,250 16.00 =t
o111 1.0 2 | -

1
$.406 1.105 1.100 1,095 1,405 (.105 2.145 2,140 2.140
2.155 0.43S 0.485 0.490 0.485 0.485 0,485 0,485 Q. 488
OidlE 0.485 g.:as 0.480 ©.485-0,.480

1.110 1,115 1,110 1,915 1,915 1.320 2.170 2.165 2.165
2.160 Q.40 0.480 Q.485 0.4a80 0.485 0.480 0,480 0.485
0,485 0.480 0.485 0.480 0,480~0.480
0421 3.0 121
<110 1,110 1.1905 1,105 1.110 4.105 2.140 2.130 2,135
-140 0,485 0.430 0,480 0,485 0.480 0,485 0,45 0. 485
480 0.4!'.‘5 ?.480 0.480 0.480-0.475

1
125 1.125 1.120 1.420 $.125 1.130 2.140 2.135 2
145 0.485 0.435 4,430 O.480 0.490 O.485 O.485 O
445 0,480 (1!.485 0.485 0.480-0.480

1 3.0 1

110 1,110 1,110 1,105 1,105 1.110 2.155 2.13% 2.1

-145 0.420 0.485 0.48Q 0.485 0,480 G.485 O.486 O.485

.435 G,.490 O, 190 0.485 O,485-0,485

530 OF 82113 B 196 UNGER LX\'ERHO!S AVEMUE
READINGS TAKEN OVER QUTSIOE SHOULDE

J2115.00 1972 ‘91! 05227905057 106027 1080TT1 120972 I L]
1 0,653 1, 1.920 16.000 12.00 =1

o111 1.0 it 1

-1.005 1.020 §.035 0,880 O.870 0.960 1,040 1.045 1_065
Q.385 O.655 0,660 0.660 O.665 Q.670 0,660 0.655 Q.655
0.650 0.h50 O.655 0.655 0.660-0.665

o411 2.0 121

0.985 0,995 1.000 1.015 1,000 0,980 1.030 1,030 1,045
1.015 0.475 0._680 0.630 Q,EA0 Q.680 0.670 0,670 0.865
0.660 0.650 Q.665 0,666 O.670-0.566

o721 2.0 111 -
0.980 0.985 Q0,995 4, QiO 3$.005 0,975 Q.380 0.995 {.00s
0.380 0.645 O,.€55 0,660 Q.E660 ©,680 0.660 0.660 O.660
OiSEO 0.650 0.655 0.665 O.666-0,660

-215 1,020 1.015 0,993 0.980 0.980 0.3%
350 Q.650 0.£55 0.655 0.660 Q.660 0,660 O.655 Q.655
0.562 ?.585 0.655 0.655-0.665

-015 1,018 1,040 1.920 1,005 0.580 Q.99 1.000
-660 0.660 0.555 O.655 0.650 0,650 O,650 0,655
. BBQ ?.550 0.665 O.FRE5-0.660

-020 1.040 1.000 €.995 0.995 1.010 1,040 1.045
-675 0,670 Q.665 O.665 O0.660 0.660 O.665 0,665
.67S ?.675 0.680 0.580~0.680

©.975 0.980 O.96% Q.955 0,999 1.010 1.015
-E45 O.€5Q0 0.65C 0,655 0.6%5 0.655 0,655 O, 650
<, EEO 0.650C 0.655-0.660
2

1

215 1,015 1.000 0.985 0.995% 0.99%0 {1,010
©.935 0.665 Q.665 0.665 ©.665 0.665 0.665 Q.660 0,860
0.655 0.655 Q.660 0,660 O.665-0.665

£J& OF 82123 W8 196 UMNOER WEST CRAMD 8LYD.

2.145
0,485

1.010
0.866

.0a5
Q. 660

REAOIHGS TAKEM OVER QUTSIOE SHOULDER {5/21/72)

12115.50 1972 1979 09217907007107007 100000011007 1 0
1 Q.78 Q.750 o.750 43,500 14,00
1 ©.5%30 0, 7340 0.7910 35,550 11,945 -1
o114 2.0 111
~.939 ~.959 -,993 0,795 0.715 =.999 0,710 0.730 @.790
-.895 0.365 0.370 0.J65 0.3165 0.J68% 0,165 Q,355 O.365

0,00
DW

-, 999 -
Q.365

0.365 0.365 Q.J5% 0.365% Q.65 0,365 0,365 O.165 O.I65-0. 165

- 70 -

2,150
Q.4985

2.155
0,480

2.130
0.480

2.140
Q.4an%

0.fs0
0.650

1.030
Q.665

0.9%80
9.670

0,590
0,655

1.015
0.560

1121¢
192¢

839
Q,1685

&



e l= }
400
12 ]
£00

Too
1=

o721 2.9 2 1% :
0.815 0.820 0.820 0,825 0.210 0.810 0,830 0.870 0.330 0.805 0.800
Q.77% 0.555 0.565 ©0.570 0.570 Q.565 0.570 0,565 0,570 0.560 0,560
Q.560 0.550 0.560 ©O.5f0 0.660+0.560
1411 2.0 -1 2 1
0.725 0.725 0,770 -.99% =-.999 ~,999 -.999 -,999 -.999 0.7125 0.720
0.720 0.390 0,380 0,380 0.375 0.3830 0.38Q0 0,380 0.J30 0.330 ©.J80
0.375 0,375 9,320 0,380 0,375 0,380 0,380 0.JBO ©.375-0.380
$36 oF 82123 EB 135 UMDER WEST GRAND BLVD
AZaUINGS TAKEN 10 FEET HORTH OF SOUTH ABLTHEZNT
22145.60 1572 '530 101780070072@70073000000120073 10
2 9.375 Q.875 44 16.00 1 1.6125 1122
2 6.375 587 9:37¢ as. 380 16,69 2 o.a7e 1113
f o©.538¢ ©.7340  0.7940 35.550  11.945 3 0.000 1122
1 0.7700 1.2600 1.260Q 35.480 12.117 4 0,000 1122
2 9,375 00 1.5 . 325 16.000 5 2.B2% 1122
2 0,375 0,7500 0,7500 43,8500 14,000 =868 0.000 1122
o11¢ 3.0 121
©.860 0,260 0.860 O.865 0,865 0.8TO 1.820 1.615 1.610 1.610 1,615
1.610 ©.375 0.375 0,340 0.3790 ©.380 0.375.0.380 0.375 0,375 0.280
0,375 ©.365-9,370
022t 3.0 22t :
0.865 0.865 0.860 0.450 0.855 0.865 0.825 0.830 0.830 0.835 0,840
0.835 0.370 0.375 0.370 0,375 0,330 0,375 0.375 0.375 0.370 0,380
0,378 O0.370 0.365=0.365 .
032% 3.0 221
©.870 0.875 0.875 0.870 0.865 0.865 0.820 0.820 0.825 0.835 0,830
©.835% ©.378 0,370 ©.37Q 0.375 ©.370 0.375 9.370 0.375 0.375 0.380
©.375 0.370 0.365-0.365
0421 3.0 2711
0.860 O.860C 0,860 0,855 0,860 O0.A55 0.5845 0.840 0,845 0,850 0.845
0.845 9,375 0.370 ©.375 0.380 0.375 0.375 06.37% 0,375 0,378 0.370
9,370 0.370 4.370-0.365
52t 3.0 a2t
©.790 0.805 0,815 ©Q.815 0,820 0,830 0,855 0.845 0.840 0,820 0,815
©.810 01605 0610 ©.610 0515 0.615 0.615 0620 0,620 01615 0.620
=0,.610
921 3.0 42t
1.215 1.205 1.195 1.180 t.15%0 *.175 4.220 1.225 1.265 1.265 1.250
1.240 Q.775 9.775 Q.780 0,770 0,780 0.785 0,790 0.785 0.780 0.785
-0,770
©0721°3.0 22%¢
©.205 0,810 0,815 0.730 0.750 ©.780 0.80C 0.805 0.800 0,770 0.765
©.750 0.555 0,550 O.565 O.555 0.555 0.560 0.550 0,555 O.545 0.545
©.550-0.555
o821 3.0 3T 21
0.810 Q.810 0.815 0.800 0,790 0,730 0,340 0,810 O,810 0,780 0.770
9.755 5.545 0555 0.550 0.555 O.560 O.556 O.S50 0.545 0.550 0.555
1031 3.0 411
$.205 14.195 4,480 1,195 41.185 1.465 1.235 1.235 1.240 1.265 1.255
.255 ©.765 2.770 0,775 O.770 0.765 Q.770 Q_785 O_780 O.785 OQ.775
-9, 76!
1521 3.0 3 11
9.335°0.815 0,810 0,805 9,805 0,795 0.805 0.800 0.405 0.830 0.840
9850 0555 01500 01600 0.535 0600 0.605 O.600 0.665 ©.60% 0.€05
1321 3.0 32 11
0.230°0.815 0.810 0.805 0,800 O,T95 0.330 0.835 0.840 0.855 0,870
12,389 0.619 0.870 0.615 0,610 0615 0.818 01810 0.620 0.615-0.635
0,768 0,770 0.775 O.805 0.720 0,795 0.735 Q.755 0.7%0 O.805 0.8C0
g.;gg 0.580 0,556 O.660 0.555 ©.5580 0.565 0.555 0.550 0.545 0,555
1421 3.0 11
1.480 4.485 1.4680 1.48%0 {,48%5 §.480 2.775 2.7785 2.770 2.770 21.7170
2.775 ©.375 0,370 ©.375% 0.375 0.375 0.380 0.37% 0.375 ©.375 0.370
.380 ©.375 0.370-0.365 -
1521 3.0 411 .ot
1.219°1.210 1,200 1.206 1.185 1.175 1.235 1.240 4.255 1.255 1,250
3345 ©.760 0790 01785 0.775 0,785 0,735 0.735 0,785 0795 0l7s0
1621 3.0 11
1.245 1.250 1,265 1.265 1.255 1.245 4,245 1.20 1.195 1.135 1_185
3-170 6.765 0,735 9.7%0 0.785 ©.750 ©.780 4(775 0.778 0.770 0.780
1721 3.0 A4 11
1.24571.240 1.140 1.155 1.245 1.250 1.205 5.205 1,200 {.130 1.130
1.180 Q.770 0,785 O.785 Q.780 0.760 Q.785 0.780 0,775 0,770 O0.74Q
J9;780-01770 T
4.720 0.725 0.720 ©.71%5 0.7210 0.725 0.720 0.725 O.725 4.715 0,745
0.716 0.375 0.375 ©.375 0.375 0.375 0.380 ©.380 0.375 0.370 ©.370
2.370 0.370=-6,370
507 OF 82124 MYRTYLE STREET OVER EB 196
READINGS TAKEM 10 FEET MORTH OF SOUTH ABUTMENT
J11i4.9 1971 1880Q 1023!0040959051I69082155021170 19
1 0.6800 .100 1,100 36,160 12,027 =1 0.00 0801
o111 3.0 t 1
1.080 1.080 $.100 1.095 1.070 1,075 {.075 1.085 1,.1{5 1.110Q 1 105
1.é00 Q.680 0.685 Q,.630 O.695 0,700 O.56858 0,695 0.630 0.632 0,695
=0.69
0121 3.0 141
1.075 4,080 1.095 1.080 1.070 1.055 {.055 1.080 4.10C t.110 1.07%
3.370 ©.675 0.685 0,630 0,695 0.700 O.695 0.6585 0,530 0,590 Q,645
0321t 3.0 111
1.085% $.075 {1,095 1.095 1.080 1.G70 1.07Q 1.085 1.120 1.110 1.105
12105 0635 0.686 0.630 0.695 0.700 O.696 0.700 O.655 O.625 O,455
3. 895~0.635
0811 3.0 121
+9933 ~.999 -, 399 1.11% 4.110 1.42% t.085 1.085 1.10%5 }.09% 1,085
1.080 O.675 0,665 O.670 ©.670 O.665 0,666 0.665 0.655 0.655 Q0,660
. 655=0, 645
Q521 3.0 121
1,095 1,110 1.14Q0 =,9399 =,99% ~.399 1.080 1.085 1_305 1,100 1,080
1.070 ©.700 0.705 ©.705 0.700 0.£95 §.700 0.635 0.635 0.63K O.EE0
0771 3.0 21
17100 9. 108 1.110 1.105 1.100 1.105 1.098 1.095 1.09% 1.095 1,085
1.080 O.865 D.660 O.570 O.670 O.665 0.660 0.660 O.E55 5,650 0.650
Q.645=0. 650 -
o8ty 3.0 =% 29
1,065 1.060 1.085 1.065 1.04% 1.050 1.040 1,050 {.Q80 1.095 1,080
1.080 O.665 0,670 0.670 0.676 O.676 0,676 0.878 0.670 0,670 0.670
0.670-0. 665 . "
SO06 QOF 82194 5B I75 OVER WB FORT STREET
REAOINGS TAKEN OVER SHOULDER LANE
STRUCTURE CLOSE TQ FACTURIES~-HIGH ACID CONTENT IN AIR
11114.50 1967 1979 05237303 15670621670T1267121967 1 O
2 Q.375 a. 7500 - 7500 . 265 16.00 1 1.600 [=]-1-1]
2 0375 10000  {.0000 E9.560 16.60 1 1.600 oe9i
2 <.375 9.7500 €.7600 E1.876 16,00 =3 1.1925 Q501
0A21 2.0 112
=.593 -, 4958 -,339 0,740 0.740 0,745 {,.500 1.500 {.500 {.500 1.600
1.600 Q. )55 0.J60 O.360 0.360 0,365 £.I60 9.160 0.I60 O. 65 0,365
0.370 0.370 0,375 0.370 ©0.360 0,365 ©.365 0.365 0,165 9,378 0,366

=0.370



0721 2.0 212

=.939 «.899 =.999 000 1,000 Q.385 1.500 1.500 1

1, .510 ¢,
1.505 0.365 0.370 0.J70 Q.365 ©.365 0.365 0.365 0.370
©.270 o o

9.370 0.370 ©.370 9.370 0.370 ©.370 9.J70 0,37

0.J6C 0,370-0.375

1021 2.0 2112 .

=.999 ~.89% -,993 1, 1.000 0.995 1.500 1.510 1,505

1.510 0.370 0.365 0,370 0. .
9.3 o. 9.375 0.370 0.370 0,370

1121 2.0 12

©.985 1.010 0.995 =-,599 -,.999 -.5399 1,505 1.500 1.%500
1.495 0.370 0.370 0.170 0.370 0.370 0.370 ©,370 0,175
9.376 0.375 0.375 0.376 0,375 0.375 0.378 0.375 0,375

©.995 1,000 ©.920 0.950 ©0.990 ©.995 {.500 {1.500 1,505
1.500 0,375 0.375 0.375 0.375 ©.375 0,385 0.375 0.380
Q.380 o.aag ©.375 0.380 0.375 0.J75 0.280 0.780 0.380

1.040 1.490 1.500 {.485
©.355 0.380 0.370 0.380
©Q.365 0.360 ©.3G5 ©.366

©0.735 0,735 0.740 0.760 0,755 9,745 1.125 1.115 1,120
1.125 ©.360 0.365 ©.J60 0,365 0,370 0.365 ©.270 0,265
365 0.370 0,365 0,365 0.365 0.370 0.365 0,365 0, JES
279 C.365-0.270

527 QF 3212aq WB I96 UNDER US{2 CONNECTION
READIMNGS TAKEN 4 FEET SOUTH GF MORTH ABUTMENT

31114.80 1971 1980 101480012196905216902 1569010070 0 ©
0.5380 0.7340 0.7940 J5.550 1t.945 -1

©.815 0.800 0.795 0.775 ©.750 ©.005
0.58% 0,585 O.585 0.585 0,586 0,585

-1
-
ry
[

.
(-]

-

wo

Py

da PO Nl

£

[}]
ob

O.85% O
o

845 O,.8315 0,780 ©,785 0,808
o.610 o 5 O

1EO% 0.610 0.605

[ ]
&
°
o0
[*]
w

8

800 0.805 0,325

G,800 O, . 0.
o 605 0.605 0,610 O0.610

0.600

09880000
.
00~ 00~ GON 00w
[T 2%
83

©.790 0.770 0.764 0.795 ©.795 0.805
0.600 0,505 0.605 0.605 ©.610 0.610

§27 oF 82134 WA I56 UNDER US42 CONMECTION
TH PIER

READINGS TAKEN § FEET SOUTH OF NOR

DIRECTLY OVER WB SHGULDER

F1114,80 1971 41980 101430042969052 14909 1569020070 1 O

1 0.625 0. 9400 0, 5400 J5.840 t1.972 -t
11

©.925 9.930 0.335 0.920 0.900 0.430 0,920 0.925 0.940
S 0.630 0.630 ©.630 0.625 0.630 0,635

0121 3.0 1

0.895 0.910

Q.835 0.615
G

§-AO
N
wm

0.975 0.915 0.910 0.505 0,910 0.915
0.870 0.620 0.625 0.625 O,810 O.620

0.900 0,325 0.875 0.8595 0,835 0.915
Q.675 O0.625 0.620 0.625 ©0.530 0.630

)
]
Q

28"

0421 3.0 -
0.385 0.89
£.375 0.615

-0,

0521 3.0 1
©.93% 0,935
.95 0.63%

900 0,505

©.900 0.880 BEOD 0,900 0.
9.635 0,825

- Q.
0.615 0.615 0.510 0.610

34

©.920 0.910 0.9505 0.950 ©.975 0.975%
0,640 0,640 0.645 0.640 0,845 O.E50

el
(21" ]

©.340 0,930 0.910 0.975 ©,920 ¢.985
©.6J0 0.630 Q.65 0.635 0.640 0.640

510 ©OF 92252 W8 A MILE QVER 175 (UPPER STRUCTURE

90~ 00~ 00N 00w 00«

MlBa e OO 0

]
ad

g 0.370 0.370 0.370 0.375 0

Q.00
Q.840
Q.580

Q.848
G.610

0,820
o.610

Q.790
Q.610

Q.00
0.9J0
0.635

0, 308
0.8625

0.900
0.630

o.08%
0.630

0,525
0.650

0.965
Q,645

050t
0.325
0.635

0.895
©.8J0

9,895
©.835

Q.875
Q.5635

0,945
0.650

Q.345
0,645

}
READIMGS TAKEN 4 FEET WEST OF 7TH PISR & 4 FEET EAST OF IND DTIAPHRAGM

WEST DF 7TH PIER=-<MEASUREMENTS TAKEN HORTH SIDE ON WEB
12118, 17 1989 1579 051572100766061766122 166000000 © O
“zooittz +.3250 1.25Q0 . 57,000 16,00 -1

1.750

1010

~.99% -.999 ~,999 -.999 ~.999 ~,.999 1.755 1.755 1.755 t.756 1.750
1.750 0.J60 ©.I65 0.355 0.J60 0.355 0,360 0,360 0,355 0.355 Q.I5S
025352 3-35.'; 0.3155 9.360 0.355 0.356 0,365 O,)60-0.370

-.4¢3" - 899 =.939 ~.999 ~.999 -,.999 1.760 §.775 {.765 1.765 1.770
1.775 0,365 0,360 0,360 Q,JEQ ©.360 0.365 0,J60 0.J55 0,360 0,360

Q.360 ©.360 ©.360 0.360 3.3650 0.360 0,358 O, 355-0.360

S10 OF 82282 WB A MILE OVER I-75 {UPPER STRUCTURE}

WEST OF_7TH PIER--WEASUREMENTS TAKEN MORTH SIDE ON WER
12115.17 1969 1979 O51879100TEE061TE6 122 165000000 © O

2 <.378 2.0000 2.0000 68,750 16.00 -1 2,750
o420 2.0 1
=299 -.993 ~.999 -.99% +.999 ~.399 2,815 2,815 2.815 =.599 ~.99%
~-893 0.360 0.360 0,360 0,360 0,365 0.360 O.365 0.365 0.J60 ©,I50
0,365 0.365 0,360 0.365 0.360-0.JE5
0520 1.0 ~t
=.999 ~,939 -,999 -.999 -.99% -,999 2,790 2.795 2.800 -,.999 . 999
+.899 0,355 0.360 0,360 0.360 ©.360 0,360 0.356 ©.3I55 0,350 0.3I55
9.3155 0,355 Q.355 O,J55-0.360
516 OF 822314 1275 RAMP TO £B 104 UNDER wB 194
READINGS TAKEM 20 FEET EAST OF WEST ABUTMEMT
DIRECTLY OVER OQUTSIDE SOULDER
J2116.00 1972 1900 $02480062373081671070074091575 ¢ O
2 C.562S8 1.000 000 £9.000 16.0 1 1.00 0301
2 0.5625 <.750 0.750 63.750 15.00 =2 1.00 0301
011t 3.0 111
1.005 1,000 $.000 =.993 -.29% -, 399 2,005 1,01 2.01§ 2.005 1.00§
1.000 0.550 0,555 0.555 0.850 0.560 0.560 0.55%5 0.55% O.555 0.653
‘0.555-0 555
9221 1.9 211 .
0.760 0,760 0.765 0.760 0.7%5 0.755 2,020 2.020 2.02% 1.028 2.025
2.025 0.550 0.545 ©.535 0,545 0,545 0.560 O.%%0 0.5£0 0.550 0,550
Q,550-0.550
232t 3.0 21
9.750 0.755 0.75% O.756 0.75%5 0.760 2.018 2,015 2.015 2.010 2,00%
2.010 0,540 0.540 O,.5I5 0,535 0,540 0.540 0,845 O.540 0,540 0,543
0.540-0.54¢
41t 3.0 -2 21 ¢
0.750 0.745 0.750 0.7E0 Q.7%5 O.7%0 2,018 2.020 2,020 2.010 2.018
2.0t0 0.540 O.540 O.540 0.545 0.540 0.545 0.64% 0.545 Q.560 O.545%
0.540-0,54%
802 GF 23092 5B 33 OVER GRAND RIVER
RMEADINGS YAKEM 8 FEET MORTH OF SOUTH ABUTMENT

-T2 -



$421900 TOO0 FAR BELOW LOWER S5IZE TOLERANCE LIMIT
143000 11200.00 1978 1930 |'.|92EBDOB;BTB1033;310037!061279 o0

143100 1 0,5540 0.350 0.85 -t 0.00 0000
143200 0220 3.0 =1

142300 ©.780 0.785 ©.780 0,208 0,800 0,795 ©.8{5 0.805 0.800 0.810 0.800

143400 ©.790 0.585 0.565 0.585 ©,556 0.565 €.560 0.65F 0.560 0.560-0.585

13 DOLE PIER
143700 INDIVIDUAL FLANGE GUAODRANTS HAVE EXCESSIVE VARIATION FROM NOMINAL
143300 31014,60 1976 1280 0S30800T3I077081377102877030781 1 @

143200 1 0,625 0.9400 Q. 5400 35,840 11,872 -1 0.00 0012

144000 o110 2.0 +
144100 Q.815 ©.920 ©.930 0.955 ©.945 0.935 0.210 0,925 0.340 0.965 0.570
144200 ©.980 0.665 O,645 0.635 0,635 0.630 O.6J0 0.630 0.630 0.635 0.635
144300 G.640-0. 6D .
144400 Q220 3.0 1
144500 9,530 0,345 0,350 0.985 O.970 0,970 0,935 0,340 0.965 0,935 0.9380
144600 0.B80 O.680 0,660 0,655 ©,.655 0,655 0,650 ©,.650 O.650 0.655 0.650Q
144700 0.655-0.875 : -
144300 o320 J.0 1
144300 9.8345 0,945 0,960 0,980 ©.935 0.930 O0.820 0.930 0.940 0.975 0.955
L 145000 0,950 9.665 O.655 0.645 0.645 0.640 O.640 0,645 0,645 0.645 0,650
145100 .650 -.6T : .
145200 0420 3.0
145300 ©.5925 Q.945 O.950 0.985 Q.960 Q.360 0.635 0.350 0.870 0.985 0.930
145400 ©.995 O.685 0,655 0.655 0.650 0.650 0.645 0.645 0.650 0.655 0.655
145500 ©.665-0, 679
145600 0520 3.0 h
L 1485700 ©.925 0.5)5 ©.950 0,990 0.955 0,895 0.810 0.8J0 0.976 Q.985 0,065
145800 ©.960 Q.670 O.660 0.650 0.650 0.650 0.645 0,645 0.650 0.655 0,655
145900 Q.660-0.635
196000 10 3.0 -1
146100 ©.925 0.935 ©Q.940 1.010 0.995 0.939 0.800 0.9315 0.830 0.950 0.930
146200 ©.930 0,880 Q.665 0,655 ©O.655 0.650 0,645 0,645 0.650 0.650 0.650
146300 0.655-0.575
146400 531 OF 25132 S8 1475 UNUER COLDWATER ROAD

14€500 READINGS TAKEM 12 FEET EAST OF WEST ABUTMENT
145600 NOT OFEN YO TRAFFIC AT TIME OF READING
146700 31014.6 1977 1380 092580091077100877061778090181 10

146500 h] 0.5540 0.738 Q.738 32. 86 11.484 =t 0.00 1211
146300 0110 1.0 1

147000 0.205 Q.810 0.805 0.765 0,770 ©.760 0.7J5 0.755 9.735 0,795 0,805

147100 0.735 0.5685 O,570 0.570 O.5685 O.570 ©.565 Q.6&5 0.570 0.670 0.575

147200 =-0.570

147300 01120 3.0 1

147800 0,800 O.800 0,795 0.756 ©0.750 0,725 Q.765 0.780 G.770 0.755 Q.805

147500 0,805 0.655 O.560 0.565 Q.560 Q.6560 0.565 O.560 O.650 0,565 0.570

147600 =0.575%

147700 0320 1.9 1

147800 ©.7%0 0.800 0.795 0.805 O.850 O.855 0.850 0.850 0.845 0,750 0.815

147300 Q.785 0.520 O.590 0.6585 ©,.5385 0.585 0.685 0,530 0.59%0 0,585-0,5%0

148000 0620 3.0 -1 .
148100 ©.805 9.805 Q.738 0.765 ©.745 0,750 0,740 O.765 0.7I5 0,795 0,795

:::gg g ;2: 0.570 0,570 0,565 0,565 Q.58F 0.560 O.565 O0.565 0,565 0,670

148400 S03 OF 441051 SB H37 OVER CALVIM COLLEGE EH’TRAHCE way

148500 READINGS TAKEN 7 FEET SOUTH OF NORTH A

148600 TOO FAR ABOVE UPPER SIZE TOLERANCE LI T
148700 310'2 00 1978 1380 052380136287907007957098()0‘70580 10

148800 0,522 O.6700 . 6700 29,638 10.50 -t 0.00 00214
148800 0111 3.0 -1 112

143000 Q.G85 9.65C 0,710 0.670 0.670 -.999 0.720 0.720 0.710 0.695 0.630

149100 0.690 0.560 0,565 0.575 0.5 ©0.535 0.5J0 0.5)0 0.545-0.575

149200 X011 OF E4015 58 MJ1 OVER BASELIME ROAD & CEO RA

149300 READINGS TAKEMN 6-8 FEET MORTH OF SOUTH ABUTMENT

149400

443500 122 O 00 1275 1980 05218005167607@7612117500@00

143600 1 .5980 ©.7340 0.7340 J5.550 11.945 -i 0.00 000
149700 0!10 i.0 1

143800 ©0.800 0.855 0,860 9.790 0.795 0.775 0.755 0.795 0.790 ~.99% -.299

149300 =.99% O, 550 ©0.660 0.€645 0.645 0.645 0.645 0,650 0.650 0.655-0.655

150000 0320 3,0 =

150100 ©,805 O, 795 0,735 0.855 O.840 ¢. 805 0.TI5 0.810 0.825 0.800 0.800

160200 Q.765 0.655 0.655 0,650 Q.645 0.650 0.650 0.550 Q.655 0.655-0.655

150300 $03 OF £4015 56 M21 OVER £8 GRANY ROAD

160400 READINGS TAKEN 8 FEET NCRTH OF SQUTH ABE’THEHT
150500 TOO FAR ABOVE UPPER SIZE TOLERANCE
150500 122 0.00 1975 19480 ﬂ5213005I57505!276"w‘)‘5051576 - -}

150700 1 0.522 Q.8700 Q. 6700 29,640 10.453 -1 0,00
150800 o114 7.0 112 !
150900 0.695 0.745 0.720 0,710 0.705 Q.695 Q.685 Q.695 0.705 Q.700 Q.G85
151000 0.575% Q.550 0.550 0.540 ©.%540 ©.535 0.540 0.540 0.540-0.53%
151100 og21 3.0 112
151200 0.680 0.695 0.715 0.705 0.700 0.700 ©.705 Q.715 0.730 0.705 0,695
151300 ° O.685 Q.56Q0 Q.555 0.545 0.545 0.545 0.545 0.550 0,550-0,540
151400 o321 3.0 122
161500 0.710 0.775 ©.740 0.716 0.700 0.685 0.639 9.710 ©.725 0.635 0.690
151600 0.675 0,545 Q,545% 0.550 0.545 0.540 0.540 0.550 0.555-0,555
151700 0421 3.0 122

. 151800 0.630 O0.E95 G.708 0.715 0.700 0.£60 0.665 O.680 Q.630 0.710 0.59%0
151900 0.675 0.545 Q.5580 0.540 0.535 0.535 0.540 0.540 0.540-0.530
152000 0521 3.0 -4 2 2
152100 0.675 Q.685 0,700 9.695 0.670 0.670 0.680 0.635 0.705 0.595 0.645
152200 0.675 0.538 0.540 0.530 0.530 ©.£30 0.5)5 Q.5J5 0.5]5«0,535
152300 S01 OF §5041 GLENWOOD ROAD OVER HB I7S .

152400 READINGS TAKEM €& FEET WEST OF EAST ABUTHENMT
153500 PAINTED--A2427 -~ IROLLING DEFECTS VERY PROMINANT! '--h‘gﬂ“ﬂ MOMINALT?
[+]

152600 1::15 40 1970 1980 10088004 17700724700807TO0B00T
152700 14 . 600 0,7300 ©,7900 35,550 11,9850 -1 ©.00
452800 o111 .'.I o 111 1
152800 0.765 0.780 O.810 0,810 0,750 0,778 O.805 0.805 Q.810 bD. 815 0.7950
153000 0.780 0.550 O,.5E0 0.570 0,575 0.575 0.575 0.575 O.570 0.B7% 0.570
153100 Q.585-0.570

. 153200 0221 3.0 41X { .

F . 53300 0.735 Q.315 O.825 0.845 0,835 0.835 0.8215 O.820 0,870 Q.810 0.810
153400 0,825 Q.595 O.635 0.535 0.585 ©.595 0,600 0.600 0.600 . 600 O0.60C
153500 0,500-G.595
153600 0324 3.0 3111 1
153700 0.77%5 0.780 0.795 0,810 0.720 0.780 0.810 0.305 0,825 0.810 0.7%0
153500 ©.775 ©.545 0,660 0.665 0,570 0,575 0.575 0.575 0.570 0.570 0.565

. 153900 -0.595
154000 0421 3.0 111 % X
154100 0.750 0.785 0,750 0.825 0,800 0.785 ©0.7290 0.790 0.800 O,B{5 0,785
154200 ©.730 0.560 ©.%65 0.570 0.575 0.580 0.580 0.575 0,570 0,570 0.566
154300 0,.665-0.565
154400 o511 3.0 =112 1

. 154500 0.775 0.750 9.810 0,795 0.780 0.765 0.700 £.790 0,810 0.735 Q.720
164600 0.735 ¢.550 0.560 0.570 0.575 0.575 0.575 ©.570 0.570 0.570 0.570
164700 0Q.566-0.565
154300 802 OF 70024 WA 1196 OVER BLACKX RIVER

R 164900 READINGS TAKEN 5 FEET EAST OF WEST ABUTMENT
155000 TOO FAR ABQVE UPPER SIZE TOLERANCE LIMIT
166100 122 0.00 1972 $379 10107310067307287212 1174000000 O Q
155200 1 0,598 0.7940 ©.7940 JI5.550 11.245 -4 0,00
165300 o119 1.0
166400 9.805 Q.820 0.825 0,810 O.825 O.825 0.820 0,840 0,848 0.83% 0.33%
158500 0.82%5 0.62% O.82% 0.625 0.825 ©.62% 0.828 0,830 0.630 0.635 0.818
165600 Q.615-0_668

155700 0220 3.0 1

-~
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Q.775 0,785 0.800
0.815 0,£40 0.635
Q,645-0.650
0320 3.0 1
790 0.810 0,820
550 Q.65

0.810 0,820

©.820 0.800 0.8
0.635 0.630 0.8

©.6J0 0,830

0.805 0.80% O.815 0.420 0,830
©.635 0.6I0 0.630 0.6J0 0,630

©.845 0.820 0,830

S
O~
3.
[}
5 0.660 0.650 O.645

¥
Fl
3
2

o,

0.

o

9.845 0,850 O.860 0,255
0.665 0.860 O.E55 0,655
-Q. 655

-0 -1

0.

870 0.880 Q.335 Q.445
0.875 0.595 0.585 Q.880 0.570 O.565 Q.565
BO3 OF 700249 EB _I{96 OVER BLACK RI‘IER
READINGS TAKEN 2 FEET EAST OF EAST PIER
TOO FAR ABOVE UPPER SIZE TOLERANCE LI 1T
112 0,00 §972
1 Q.564d0 0. 850 0.850 30.00 10.50
0110 3.0 1

9.465 0.870 0.385 O.850 0.845 ©.470 0.825 0,835
H 0.560 0.560 0,555 O.560 0.560 0,565

0.925 0.905 0,380 0.870 0,890 O, 535
0,880 0.53? ©0.530 ©0.585 0.580 ©.540 0.530 0,530

Q.830 0. 565 Q. 455
565

.°

0.840 O0.830 0.825
0.640 0,640 Q.645

0.850 0,870 0.810
0.635 0,640 0.640

0.83%
0.B48

0.830 0.830
0.650 0.655

0.465 0.850 O.880
0.570 0,575-0.575

979 103179042074051674121174000000 O Q

=1 0,00

0.840 0,870 0,865
9.565 9,580-0,600

9.805 0,500 0,845
9.530 0,600-0,5610

+305 ©.905 0,910 0.915 0,500 O.885 0.580 0,595 0.310 0,935 0.920
Ogig‘g 3.51? 0.605 0.595 9.530 0.585 0,585 0.545 0.5%0 0.530-0.535
©.870 0.878 0.080 0.880 0,800 O.865 0.845 0,860 O.87% 0.92% 0,310
Ogig‘-; 8.505 ©0.595 0.585 0.575 0.570 0.570 0,570 0.570 0.375-0.580
. 1
0.865 0.880 0,485 0.830 0.825 0.875 0.015 0.915 ©.930 0.9 0.880
og;!ﬁg g.ﬁﬂ? ©.595 ©.580 0.575 0.575 0.670 0,578 0.E76 0,£80-0.535
o 3. -
©.86Q 0.870 0.880 0.835 0.845 0,830 0.845 0.A55 0,865 0.890 0.380
0.875 0.596 0,585 O.580 0.570 0.EES 0,555 Q.566 0.570 ©.575-0.575
BOI OF 70024 EB 1196 ov BLACK RIVER
REARINGS TAKEH 15T PIER IIlIS‘I' OF EAST ABUTHENT
112 0.00 1372 1973 10317904!074051!7412117m oQ
Q.5640 0.850 Q. 850 Jo.00 10.50 -1 0.00 0doo

-835 0,375 0.865 O0.a80
530 ©.580 0.5400 0.580
. i

20 0 885 0.925 0,925 0O

050
G510 3.0 =1

Om
Q.59
0,270 0,335 0.875 0.9200

0.800 0,330 0.520
0.680 0.5%0-0.600

0.935 0.880 0.870
0.575 Q.580-0,575

-1 Q.00 -

9.913 0.995 Q.885
©.690 0.605-0,6810

0.8495 Q.52% 0.915
0.585 0,.630-0,5%0

0.225 0,200 0.470

©.855 ©.600 0.800 0.535 0,576 Q.55 0.570 0,570 0O
803 OF 700 E6 1198 OVER BLACX RIVER
READINGS TAKEN 3 FEET WEST OF EAST ABUTMENT

00 FAR ABOVE UPPER SIZE TOLERANCE BAND
110 0,00 1972 1979 103 1190420‘?40510741211140@00 o0
1 . 5640 9.850 0.8 30.00 10.50
0220 1.0 1

©.215 ©.910 0_%20 0.090 0.880 O.565 0.826 Q500

0.33C Q.595 0,550 0.685 0,580 O.580 0.580 ©.580
©320 3.9 1

©0.300 0.905 ©.310 0.900 0,890 0.875 0.875 0.890

0.310 0.615 0.605 0.595 0,55 0.580 0.580 0.530
520 3.0 =%

0,379 0.875 0.095 O.895 0.880 O 870 0.905 0.910

©.855 0,605 O.Em 0.585 0.575 0.570 0,570 0.575

524 OF a2923 LERTON GVER W8

0.570 0,%80-0,580

198
READING TAKEH DIRECTLY OVER MEDIAN STRIP SEPERATING 1868 EXIT

FROM WE 19
It114. 10 1971
2 0.500

i 48.00
032t 3.0 -9
1.360 1,355 1,365 1.370 1.375 2.40Q 2.395
2.415 0,480 0.480 0.485 Q.480 0,480 0.485 Q.480
0,480 0.935 0.480 0.475-0.480
32112 EB 8 MILE OVER MB USID
READINGS TAKEN ON SPAM 2 OVER OUTSIDE LANE

1‘9&0 1105:“;1007207&1!““!)012&73 to
s 16.00

=1 0,00

2.390 2.405 2.410
0.4485 0,480 0,480

TOQG FAR ABOVE UPPER TOLERANCE LIMIT (AFTER 1% YEIRS:U

221!5 58 1965 13979 OS5 167901246402 1264022 1640700
0.5980 Q.7340 Q. 7840 38.550

0721 2.0 -111

©.725 Q.796 0.865 0.920 0,840 O.766 0.7275 0.740

©.730 9.638 0.630 0,635 0.640 O. 645 0,545 0,645

Q.645 ©.650 0.840 Q.650 0.E55-0.655

XQ2 OF 83031

READINGS TAKEMN B FEET NORTH OF SQUTH ABUTHMEMT

THAVING PROSLEMS W1TH THICKNESS GUAGE?27777717%

12223.09 1975

~74 - o

$1.945 =1

19&0 G5218011247506 167611357 T000000 O
760 Q.780

Q.00 0601

0.878 O0.915 0,820
0.645 0,645 0.645

NORTH BOUND US131 OVER PENMN CENTRAL RAILROAD

. ;‘ ’0055350 23.820 10. 484 -I —O [==]
0.235 0 !55 0.865 0.8J0 0.825 O.4815 0.820 0.235 6.850 0.805 O.A10
Ogig'g g 0.560 0.555 0,655 O.560 0,560 Q.565~0.565
Q.BS0.0.BGO ©.880 0.835 0.830 O.835 $_335 ©.84% 0,865 Q.80 O.AIE
ogigﬂg 8.572 @,870 0.570 0,565 0.510 0.575 0,570 Q.580-0,575
0.510‘0.!30 0.850 0.805 0.805 0.805 0,825 0.840 O.850 0.810 O.A00
02580:5. 3.55? 9.855 0.560 9.555 0.550 0.550 0.555 O.550-0.55%
2 3.
0.785 D.805 0.805 0.700 0.775 0,775 0.790 0.800 0,820 0.785 0.760
Ogi;gg 8.52? ©0.520 0.520 0.6820 0.5310 0.520 0.570 0.525-0.530
0.790.0.796 0.805 0.785 0.775 O.T75 0.800 0.805 0.810 0.78% O.7A0
0.720 ©.515 0.510 0.515 0.515 0.5t 0.520 0.520 0.530-0.%20



307 OF 03015

W8 1136 UNDER 145TH AVEMUR
READINGS TAKEN 20 FEET SOUTH OF WA SHQULDEH
SAMDED INSTEAD OF GRINQINMG

BRIDGE ENVIRONWENT QPEN
OYER 15 FEET
RURAL LOW TRAFFIC VOLUME

BAIDGE STARTED $9732.
HEADINQS TAXEM 10/21/73
QREN TO TAAFFIC (DVIIU 1 3/72

STEEL IN PLACE “8/11/73
DECK COMPLETED 9/22/712
GPEN TO TRAFFIC (UNQER) 1%#/11/74

BEAM 1 BEAH 2 BEAM 3 9EAM pEAH 6
FACIA INTERIDR INTRAIOR TNTERIER FACIA
WPG WPG wHQ WP wPG

NOMINAL AREA 50,0000 50,0000 £0.0000 50.0000 50,0000
{INCHES»*2}
ACTUAL AREA  50.3600 a3.8700 50,3067 50.3167 43,8667
({ INCHES#»m2}
% AEOUCTION  -0.7200 0.2600 ~0.6133 -0.6333 ©.1667
FROM NOMINAL
% REDUCTION 4.0640 4,9975 4.1656 4. 1468 5.0033
FROM UPPER LIMIT
% REDUCTION -2.3373 T =1.341F -2.2290 -2.243] =1.3348
FROM LOWER LIHIT -
PENETRATION -2.27 0.8z -t.93 -1.99 0.84
{FROM NOMIMAL)
UPPER LIMIT 13.44 16.52 13,77 12,71 16.55
LOWER LIMIT -1.18 -a,18 -8.3% -6.97 -a.14
J--XX NOMIMAL 12582.03 12582 .02 12682.02 12582.03 12552.03
I--XX ACTUAL  12638.06 12493.47 12576.53 12586.51 12434.75
% REOUCTION -0.a2 a.70 0.04 -0.04 0.69
FROM NOMINAL
1--YY NOMINAL  277.84 277.84 277.84 277.84 277.84
I--¥Y ACTUAL  278.15 75.73 2717.33 276.20 275.78
% REQCUCTIOMN =0, 11 Q.76 o.18 0.59 0.74

FROM NOMIMAL

DATA SUMMARY FQR BRIDGE SO7 OF 0JOJ
X REDUCTIOM {AREA} PEMETRATION (FROM MOMINAL

% REDUCTION I=-=-XX %X REDUCTION I==YY

FROM HOMIMAL ~-MILS} FROM NOMINAL FROH MOMINAL
FACIA BEaM ~0.23 -0.71 -0. 11 0,12
AYERAGES
INTERIOR BEAM -0.33 =1.04 0.24 Q.59
AVERAGES
BRIDGE AVERAGES -0, 29 -0,9% 0.to 0.43

pO3 OF 43061

WB 154 BL OVER BATTLE CREEK RIVER

READIMGS TAKEN 5 FEET SQUTH OF NORTH ABUTMENT

GODD FISHING IF YoU LIKE Carp
BRIDGE ENYIROMMENT OPEM

UNDER 1S5 FEET
URBAK LOW TRAFFIC VOLUME

BEAM 1 BEAM 2
. FaCIA INTERTOR
WFB ¥Fa
NOMINAL AREA 29,1063 179, Y063
{INCHES=x2)
ACTUAL AREA . 29.3708 19.6277
{ INCHES*:x2}
% REOCUCTION =0 . 5085 =1.7513

FROM MDMIMAL

% REQUCTION 1.5526 0.691a
FROM UPPER LIMIT

% REDUGTION -3,4959 -4,4014
FAOM LOWER LIMIT
PENETRATION -2.72 . ~5,35
{FROM NOMINAL)
UrPER LIMXIT 4.76 2.12
LOWER LINIT =10, 12 -11.83
I--XX NOMINAL 7389, 62 7989.62
T1-+XX ACTUAL 4040, 16 4068 .79
% REDUCTION -1.27 ~1.98
FRON NOMINAL :
T-=YY MOMIMAL 128,19 120,114
I-~¥Y¥ ACTUAL 127.42 127.886
X REDUCTION ©.54 ° 0.20
FROM MQMINAL

BEAM 8 )

Facia

WFe -

MOMINAL AREA 29,1063
¢ INCHES®*n2) . !

ACTUAL AREA 23.6660
{ INCHES®¥2)
% REQUCTIOM ~-1.9227

FROM MOMINAL

% REDUCT IOH a,6832
FRCM UPPER LIMIT

BRIDGE STARTED 15'1’5. STEEL IN PL‘ACE 1/24s76
READINGS TAKEH 9/ DECKX COMPLETED A/2t/76
OPEM TO TRAFFIC EOVER l 10/12/76
BEAM 1 BEAM 4 BEAM 5 BEAM & BEAM 7
INTERIOR INTERIOR INTERIOR INTERIOR INTERIQR
wWFB wFB wFB WFR WFB
291063 29.1063 29.1063 29,1063 29.1063
19,4872 29.6311 29,9479 29,8887 29.2467
=1,3087 =1,3029 -2.8915 =2,.5496 -,482]
4.%622 Q.680¢ =-0.3813 =0, 1850 1.9685
=3.9064 «d4,.4133 -5.5297 -5.3227 =3.0588
-3.91 «5.39 -8.64 -8 04 -1.44
1.56 2.08 -1.47 -0.57 &.03
-11.38 -12.86 -16.11 ~15.51 -8._91
J983. 62 298%9.62 Jgag,.62 1989.62 3389.62
40%50.7% 4073.19 4119.71 4111.50 4030 .40
=1.53 -2.24 ~3.26 =3.11 -1.02
128,11 128,11 12811 138.11 128. 19
127.24 12504 113.98 130,17 127.18
.68 -0.72 -1.46 -1.78 0,73
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% REDUCTION -4.5361
FROM LOWER L7MIT

TFRoW NowTNALY T
UPPER LIMIT 1.73
LOWER LIMIT -13.22
T-~XX NOMIMAL 3191.12
I-w=XX ACTUAL J359.50
% REDUCTION =-2.08
FROM MOMINAL

I-=¥Y MCMINAL 26.18
I-=YY ACTUAL 96.62
% REDUCTION 0. 46

FROM MOMINAL

DATA SUMMARY FOR BRIDGE BO3 OF 13051

-

% REDUCTION (AREA) PEMETRATION (FROM NOWINAL % REDUCTION I--xX % REDUCTION I--YY
FROM MOMINAL ~=MILS} FROM NOMIMAL FROM HOMINAL
FACIA BEAM =1.42 =4.13 =t.67 0.04
AVERAGES
INTERIOR BEAM -1.83 «5.48 «2.18 =~0.13
AVERAGES
BRIDGE AVERAGES =-1.72 -5.15 =2.06 -0.258

BO3 OF 2J092 58 W39 OVER (RAND RIVI

ER
READINGS TAKEM & FEET MORTH OF SOUTH

BRIDGE ENVIRONMENT OPEN
UMDER 15 FEET
RURAL LCwh TRAFFIC VOLUME

BEAM 1 BEAM J BEAM 4
FACIA IHTERIOR Facla
wrg WFB WFB
MOMINAL AREA 34,1312 34.1312 J34. 1142
{INCHES*=2)
ACTUAL AREA 23.8816 32.79%54 34,0923
{INCHES==]}
% REDUCTIOM 0.73t4 ©.9840 o. 1112
FROM MOMIMAL
% RETUCTIOH 3. 1528 J.38%0 1.5475
FROM UPPER LIMIT
% RETUCT IOM =-1.9139 =1.5549 =2.4%01
FROM LOWER LINIT
PENETRATION 1.58 3.45% <.
{FROM MOMIMAL)
UPPER LIMIT 11.32 13.20 2.14
LOWER LIMIT =6, 1% -5.3% ~8.36
I1-=XX MOMIMNAL .4921.10 a921.10 432%. 10
I=-=XX ACTUAL 4835 .21 4836.60 4881 .38
% RETUCTIOM .83 0.70 0.53
FROM MOMINAL -
I==¥Y MHOMIMNAL 164.48 184,40 184.48
I=-=¥¥ ACTUAL 16118 160,40 160.2%
% REDUCTION 2.02 x.23 2.57

FROM NOMINAL
DATA SUMMARY FOR BRIDGE BO2 OF 2J092

% RECUCTION (AREA)}
. FROM NOMIMAL

FACIA BEAM 0.42 1.48
AVERAGES
INTERIOR QEAM 9.38 J3.48
AVERAGES
ARIDGE AVERAGES 0.8 2.12

ABUTHENT

BRIDGE STAH‘IE‘D 1978,
READINGS TAKEM 9/25
OPEN TO TRAFFIC {OVE

PENETRATION {FROM MOMIMAL
~=HILS)

STEEL IM PLACE 9/17/79
/80 OECK COMPLETED 10/ 9/7%
R} 11/12/80

% REDUCTION Ie=XX
FROM NDMIMAL

X REDUCTION IuwyY
FROM NOMINAL

0.56 1.7
0.70 1.2
a.m 2.28
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B0 OF 23032

NH M93 OVER THE GRAND RIVER
READINGS TAKEN 6 FEET SOUTM OF NORTH ABUTMENT
%0 TO 70 PERCENT OF MILL SCALE STILL INTACT

BRIDGE ENV IRQNHENT QPEM

BRIDGE STARTED 1578,

UNOER 15 F READINGS TAKEN 5/25/80Q
RURAL LOW TRAFFIC VOLUKE OPEN TG TRAFFIC (OVER} 0/ 2/78
BEAN 1 BEAM 2 BEAM 3 BEAM 4 BEAM &
FACIA INTERIOR INTERIOR INTERICR INTERIOR
WFB WFB L3:] WFR WFa
MOMINAL AREA Ja. 1312 34,1312 34,1312 Ja.1312 34,1342
{ INCHES*==2)
ACTUAL AREA J3J.5861 J4.3277 33.8488 34.1748 34.5006
{INCHES*x2)
% REQUCTION 1.8974 =0.5756 o.82%4 =0.1277 =-1.,0823
FROM HOMINAL
% REQUCTIOM 3.9571 1.8778 3.2462 2.3144 1.73821
FROM UPPER LIMIT
% RECUCTION =0.9251 =3.1544 =1.7155 -2.6951 «3.E5741
FPrOM LOWER LIMIT
PENETRATION &.5% -1.02 2.90 ~0.45 -3.79
(FROM HOMIMAL)
UPPER LIMIT 14.35 5.74 11.68 8.31 4.36
LOWER LIKIT =3.18 =-10,77 -5.86 -8.20 =12.54
I=-=XX MOMINAL 452%.10 4921.10 q4921. 10 4931, 10 4921.10
I-=XX ACTUAL 4834.99 4921.52 4864.69 4899.0% 4955.85
%X REDUCTIOM 1.75 ~0.05 .18 ©.45 -Q.71
FROM NONINAL
I=-=¥¥ HOMIMAL 184,48 164.48 164,38 184 .48 164,48
I-=¥Y ACTUAL 154.36 16Q.87 158.39 160.32 161,69
% REDUCTION 3.71 1.19 3.04 1.8 1.09

FROM NOMWINAL
DATA SUMMARY FOR PRIDGE B0J OF 23092

X REDUCTION (AREA)
FROM HOMINAL

PEMETRATION {(FROH NOMIHAL
“=MILS) FROM NOMINAL

FACIA BEAM 0.J8 1.34 0.68
AVERAGES
IMTERIOR BEAM =0.34 =0.34 .21
AYERAGES
BRIDGE AVERAGES =0. 11 ©.37

-0.03

% REDUCTION I--~XX

STEEL IN PLACE ' 4/18/78
DECK COMPLETED 10/ 3/78

BEAM §
FACIA
WFE

34,1312

34.4144

=-0.06197

1.6235

=3.d15¢%

-2.91

5,85

-11.66
491t.10
4940, 12

-0,39

164,42
162.65
1.1

% REDUCTIOM Ia-¥Y
FROM MOMIMAL

2.41

2.72

1.3

POl OF 25132 PEDESTRIAM BRIDGE DVER 1475
READINGS TAKEN 20 FEET WEST

HoT DPEH TO TRAFFIC AT TIME
BRIDGE EH‘;I?OHHEHT INTERMEDIATE

OFf 45T PIER EAST OF WEST ABUTMENT
OF READINGS

BRIOGE STARTED 1976,

FROM NOMINAL

DATA SUWMARY FOR BRIDGE PO1 OF 25132
FRECHGLINL (4N CEITRTION ("RoM boumL By, T-nx
Fagracggar . =0.40 -1.33 -0.62
INTERIOR orAM .00 c.00 0.00
BRIOGE AVERACES =040 -1.39 =0.83

OVER 15 F READINGS TAKEN 9/26/80
URBAN KIGH TRAFFIC VOLUME * OPEM TO TRAFFIC (OVER) 8/26/78

BEAM 4 BEAM 2
FACIA FacIa
wFB WFB

NOMINAL AREA ., 39.7029 29,7029

{ INCHES =2

ACTUAL AREA 39,8980 33,8268

{INCHES**1)

% REOUCTION  =0,d313 -0,3119

FROM MNOMINAL

% REDUCTION 1.9587 1.13a7

FROM UPPER LIMIT

% REDUCTION  -3.0680 ~2.8840

FROM LOWER LIMIT

- PENETRATIGN «1,70 -t.08

{FROM NOMINAL})

UPPER LIMIT 6.95 7.59

LOWER LINIT  -10,37 -8.75

1--XX MOMIMAL ~ T801.87 7801.87

I--XX ACTUAL  7865.52 7845,19

% REDUCTION -0.82 -0.55

FROM HOMIMAL

I--¥Y HOMIMAL  226.24 228.24

I--¥Y ACTUAL  225.87 224.82

% REDUCTIOM 0.16 0.63

STEEL IN PLACE 7/30/77
OECK CONPLETED T/23/78

% REDUCTION I-=YY
FROM ROMINAL

9.4

0.00

0,40
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PO2 OF 25122

ROAD MOT YET OPEM TO TRAF
BRIDGE EMVIRONMENT OPEN
EET
LURBAN LOW TRAFFIC VOLUNE

OVER 15 FI
BEAM 1
FACIA
wWFa
NOMIMAL AREA 4.7t
{ INCHES»¥2)
ACTUAL AREA Ja.s8r0
{ INCHES®%2)
% REDUCTION Q.0665

FROM NOMIMAL

% REDUCTION
FROM UPPER LIMIT

% REOUCTION =2.435%
FROM LOWER LIMIT

2.5009

S, o
UPPER LIMIT 0.2s8
LOWER LIMIT =7.0%
T-=XX NOQMIMAL £430.49
T==XX ACTUAL 5206,32
% RECUCTIOM -0.28
FROM NOMINAL,

I--¥Y HOMINAL t86.00
I==¥¥ ACTUAL 186.08
% REDUCTION

©.39
FROM NOMINAL '

GEAM 2
FACIA
WFB
34,7109
35,7847
=3.0960
-0,5814
=5.7334

‘=1.92
=-18.08
5830.a93
6030, 13
=3.39

14E.80
192.8)
=3.23

DATA SUMMARY FOR BRIDGE POZ OF 25132

FACIA BEAM
AVERAGES -

INTERIDR HEAM
AVERAGES

BRIDGE AVERAGES

%X REDUCTION {AREA)

FROM NOM
-1.51

.00

=-1,31

PEDESTRXAH BRIDGE QVER 38 I47%
READINGS TAKEM tO FEET EAS‘I’ QOF WEST PIER

BRIOGE STARTED 1977,

READINGS TAKEMW

/26/80
OPEN TO TRAFFIC (OVER} tts a/78

PIN!TR;ITIDH {FRON MOHIMAL

«~MILS
-4.89

.00

-4.49

% REDUCTIOM I--xX
FROM MOMIMAL
=1.83

9.00

-1.83

STEEL IH PLACE 19/ T/74
DECK COMPLETED O/ O/ O

% REDUCTION I--YY
FROM NOMIMAL
-1.42

0.00

~{.421

fO2 OF 15132

PEDESTRAIN BRIDGE OYER N8 IATS

READINGS TAKEN {0 FEET WEST QF EAST PIER
NOT DPEN TO TRAFFIC AT TIME OF READINGS

BRIDGE EMNVIRONMENT OPEN
OvER 15 FEET
URBAM LOW TRAFFIC YOLUME

BRIDGE STARTED 1977,

READINGS TAKEN 38/16
OPEN TO TRAFFIC {OV.

ER) 1 1/ 4/78

STEEL IN PLACE 107 T/78
DECK COMPLETER O/ o/ ©

BEAM 1 BEaM 2
FACIA FACIA
wFE wFa
NOMINAL AREA  34.7101 34,7401
[ INCHES*=2)
ACTUAL AREA 34,6734 34,8447
( INCHES*=2)
% REDUCTION 0. 1053 -0.3877
FROM NOMINAL
% REDUCTION 2.5423 21.0608
FROM UFPER LIHMIT
X REDUCTION  -2.4555 -2.9617
FROM LOWER LIMIT
PENETRATION 0.34 -1,125
{FROH MOMINAL)
UCPER LINIT 541 8.81
LOWER LIMIT -7.72 -9.32
I-=XX HOWIMAL  5850.49 s590.43
I--XX ACTUAL  5909.27 9942.21
X REDUCTION ~0.32 ~0.88
FRON_ MOMINAL
1-=YY MOMINAL  186.80 13830
1==¥¥ acTUAL  186.23 187,20
X REDUCTION 0.31 -0.31

FROM HOMINAL

DATA SUMMAAY FOR BRIDGE PO2 OF 25132

FACTA BEAM
AVERAGES

INTERIOR SEAH
AYERAGES

BRIDGE AVERAGES

% REDUCTION {AREA)
FROM MOMINAL
-0.14 -

Q.00

-0, 14

PEHET;.A'I’]GN {FROM HOMINAL

~=MILS}
=~0.45

a.00

0,43

= REM.K:TIDH TonXX

% REDUCT!ONL!--VV

FROM MOMINAI FROM MOMINAI
~0.80 o.08

0.00 ©.00
-0.80 o.08
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321 oF 25132

« BRIDGE ENYIROMWEMT IMTERMEDIATE

WA LONGWAY OVER NE 1475
READINGS TAKEN 10-15 FEET EAST OF CENTER PIER

UMDER 15 FEET
URBAN LOW TRAFFIC VOLUME

NOMINAL AREA
{INCHES*%2}

ACTUAL AREA
CINCHES»=2)

% REOQUCTION
FROM MOMIMNAL

% REDUCTION

BEAM 1
FaCIA
WFB
44,1574
43,7636
0.8918

3.Jo59

FROH UPPER LINIT

% REOUCTION

-1.6495%

FROM LOWER LIMIT

PENETRATION
{FROM MOMIMAL)

UFPER LIMIT
LOWER LIMIT
I--XX HOMINAL
I--XX ACTUAL

% REDUCTION
FROM HOMIMAL

I==¥YY¥ NOMINAL
I--¥Y¥ ACTUAL

% REDUCTION
FROM NOHINAL

3.44

13.07
-5.20
9015 .40
8915.50
.10

269.62
262,313
2.70

BEAH 2
INTERIOR
WwFB
a4. 1574
43,8501
0.63957
I. 1177
=4.8506
2.68

12.32
-5.95
9015.49
83924.15
0.97

269.62
262.94
2.48

DATA SUMMARY FOR BRIDGE SIt OF 25132

FACIA BEAM

AYERAGES

INTERIOR BEAM

AYERAGES

BRIDGE AVERAGES

% REDUCTION (AREA)

FROM NOWINAL
0.02

0.02

2.2

BRIDGE STARTED 1976.

READIMGS TAKEN =2/25/80

OPEN TO TRAFFIC {QVER)

BEAM 3
INTERIOR
WFB

44,1574

44,3877 .

-0,4762
1.9744

«3.0826
~%.84

7.%0

-11.47
2015.40
8998.863

Q.13

263.62
263.79
2.16

PENETR?TIOH (FROH HOMIHAL

~eHIL
Q.11

Q.08

Q.08

BEAM 4
INTERIDR
WFB

44,1674
44,3150
-3,401)
2.0a966
-2,9767
=1.88

8.09

-11.1%
2015.40
9021.62

-Q.07

269,562
265.7)
1.44

&/ 0/79
BEAM 6
INTERICR
wFa
44,1574
44,0479
©0.2497
2.6626
=2.3080
0.96

10.60
-8.67
9015.40
2978.17
©.41

269.62
284,56
1.88

% REDUCTION I-~XX
FROM HOMINAL

Q.08

STEEL IN PLACE 10/ 7/78
DECX COMPLETED 10/ 7/78

BEAM 8
FACIA
WFB

44, 1574

a44.5262

~0.8352

1,E6242

~3,43707

-3.22

6.42

=-12.86
8015,40
5909%.89

=-0,94

269.62
268,18
Q.52

! REDUCTION I--¥Y
ROM NCHIHAL

1.62

526 OF 251321

FROM MOMIMAL

NB M54 UNDER 1475

READIHNGS TAKEN 15 FEET NORTH OF SQUTH PIER

NOT QPEN TO TRAFFIC AT TIME OF REAQINGS~-~UNPAINTED

BRIDGE EMYIRONMENT TUNMELED
UNDER 15 FEET

DATA SUMHARY FOR BRIDGE $26 OF 25%32

FACIA BEAM

AVERAGES |

INTERIOR BEAH

AYERAGES

BRIDGE AVERAGES

X REDUCTION {AREA)
FROM HOMINAL

~G.65

-0.36

-0.839

BRIOGE STARTED 1378.

REAOINGS TakEW 10/ B8/80
OPEH TO TRAFFIC {QVER}

PENETR?T!OH {FROH NOMINAL

-=MILS
=2.34

~3.08

~2.90

STEEL IM PLACE
DECK COMPLETED 11/%18/78

URBAN LOW TRAFFIC VOLUME a7 T84
BEAM 1 GEAM 2 HEAM 3 BEAM 4
FACIA INTERIOR INTERIOR INTERIGR
WPG WPG WPG wee
NOMINAL AREA  50.3750 45,5000 45,5000 40,5000
{ ENCHES#*:x2})
ACTUAL AREA  50.7200 45,7917 as.13as 40,8450
(INCHESY*2)}
% REDUCTION  -0,684% -0.6410 -1,3945 ~0.8519
FROH HOMIMNAL
% REDUCTION a.0172 a.1280 3.4t02 4.0747
FROM UPPER LIMIT - . .
- % REDUETION ~2.1684 ~2.1912 -2.9562 -2.4974
. FROM LOWER LIMIT : )
PENETRATION ~2.24 -2.0% -~4.58 -2,62
{FROM HOMIMAL}
UPPER LIMIT ta, 47 1413 11.68 13.17
LOWER LINIT «7.32 -7.04 -9.50 -7.55
1=-=XX NOMINAL 1749%.79 14228, 68 14228.60 1180402
T--XX ACTUAL  17645.30 1439607 14450.71 14986, M
% REDUCTION -0.88 -1.18 -1.77 «1.55
FROM NOMINAL
I--¥YY NOMIMAL 682,98 400, 60 400,60 274_4a
I-=¥Y ACTUAL  £90.44 405.a1 407,23 236.72
% REDUCTION -t. 10 ~1.20 ~1.67 -0.97

g REDUCTION I~-XX

RON NOMINAL

~G .88

-1.%0

-$.J4

8/,26/78

% RETUCTION I--YY
FROM HOMINAL
-1.10

-1.18

=1.23
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516 OF 25132 NB W54 LNDER Ia7s
READINGS TAKEM 15 FEET NORTH OF SOUTH PIER
MOT OPEN TQ TRAFFIC AT TIME OF READIMNAS-=PAINTED

BRIDGE EMVIRONWMEMT TUNMMELED BRIDGE STARTED 1978, STEEL IN PLACE 6/28/78
UNDER 15 FEET REAGINGS TAKEN 10/ 8/ DECK CONPLETED 11/1a/78
URBAH LOW TRAFFIC VOLUME QPEN TQ TRAFFIC lOViR! 97 1/81
BEAM ¢ BEAM 2 GEAM 3 BEAM d
FACIA INTERIOR INTERIOR INTERICR
wWPG wPG wPQ wPG
NOMINAL AREA £0.3750 45 5000 45, 5000 40. 5000
{INCHES»=2)
ACTUAL AREA 51.0582 4&. 1657 48.0600 40.8173
(INCHES==2) '
% REOUCTICM ~1.3565 -1.4652 =-1.2308 =3,7824
FROM HOMINAL
%X REDUCTION J.3871 3.3429 J.5662 4.1394
FROM UPPER LIMIT
% REDUCTION =2.8499 -1.028% =2.7300 =2.4378
FROM LOWER LIMIT
PENETRATION =-4.64 -4.78 =4.01 =2,41
{FROM NOMINAL)
UPPER LIMIT 12.17 11,48 12.21 13.73
LOWER LIMIT ~-$.61 =-2.73 ~8.96¢ =-7.24
I-=XX NOMINAL 10300.7) 2885 .47 888%5.47 7686.22
I-=XX ACTUAL 10434 .97 2043.43 BO3T . 48 7810.09
% REDUCTIOM =-1.30 =1.88 ~1.71 -1.74
FROM MDMINAL
I--YY¥Y NOWINAL Jas.63 200,53 100.53 117,45
I--¥¥ ACTUAL J47.03 207,64 2Q).42 118,47
%X REDUCTIOM -1.50 ~t.55 -1.44 -1.2¢

FROM NOMIMAL
DATA SUMMARY FOR BRIDGE 3528 OF 25132
) REDUCTIOH {AREA) PEHEIFSI.:T!M (FROM MOMIMAL % REQUCTION T--XX % REDUCTION I-o¥Y

FROM NOMIN. —=M FROM NOMINAL FROM NOMINAL
FACIA BEAM =1.36 ~4.64 -1.30 -1.80
AVERAGES
INTERIQR BEAM ~1.16 -3.73 : -1.77 -1.40
AVERAGES
BRIDGE AVERAGES -1.2¢ =-3.98 -1.8% -1.45
$31 OF 25132 5B :415 UNDER COLDWATER ROAQ

READINGS TAKEM 12 FEET EAST OF WEST ABUTWENT
HOT QPEN TO TRAFFIC AT TIME OF READING

BRIDGE EMVIRUNMENT IMTERMECIATE BRIDGE STARTED 1977, STEEL IN PLACE /77
UNDER t5 FEET READINGS TAKEN 9/28/80 OECK COMPLETED 10/ 8{17
URBAN LOW TRAFFIC YOLUME OPEM TG TRAFFIC (QVER} E/17/78
BEAK 4 BEAM § BEAN 7 BEAM &
INTERIOR INTERIOR IMTERIOR FACIA
LT ] wFe wWFB WEa
NOMINAL AREA J4.7258 J4.7158 Je.7158 J4.7253
{ INCHES*%x2)
ACTUAL AREA d4_9356 J5.3122 J4,.6643 3%, 5002
{IMCHES»=2}
% REQUCTION ~0.3183 -1.6885 . Q.12 -2.5173
FROM NHOWMINAL :
% REDUCTION 2.1304 Q.791& 2.6119 -0.0175
FRQM UPPER LINIT
% REDUCTION =2,8885% -4,2960 =2.3814 «5.1466
FROM LOWER LIMIT )
PENETRATION -4.02 =5.45 Q.57 =8.13
(FROM MOMIMAL)Y
UPPER LIMIT 7.06 2.82 8.64 -0.08
LOWER LIMIT -2.0% -13.82 ~7.50 T o-t8.20
I==XX WMOHINAL 8591.78 S583t.74 5891.72 58%1.78
1~=XX ACTUAL £932.10 8006 90 5322.49 5083.13
X REOUCTION ‘=088 =-1.9% -0.52 «3.3%
FROM NOMIMAL
I~-=¥Y WOHINAL 185,80 tas.ac 186,80 186,20
I-=¥Y ACTUAL 137.88 108.48 187.00 124 .53
¥ REOUCTIOMN -0.47 =0.30 -0. 11 -4, 14

FRON NOMIMAL
DATA SUMMARY FOR BRIOGE $31 QF 15432
% REDUCTION (AREA) FEN%E.:T!DN (FROM KOMINAL X RECUCTION I=-XX % REQUCTION I--yy

FROM MOMIMAL -—M ) . FROW NOMINAL FROM MOMINAL
FACIA BEAM -2.82 -8.13 ~3.35 -4, 14
AVERACES )
INTERIOR BEAM -C_81 -1.87 -1.08 -0.43
AVERAGES
BRIOGE AVERAGES -1.a3 -3.81 -f.83 -1.40
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547 OF 25132 S8 X475 EXIT RAMP OVER SB _I47S EMTRAMNCE RAMP .
READIHGS TAKEM B FEET SOUTH OF HORTH ABUTHENT
MHOT OPEN TO TRAFFIC AT TIME OF READINGS

BRIDGE ENVIRONWEMT INTERMEDIATE ' BRIDGE STARTED 1977, STEEL IN PLACE -7/15/74
OVER 15 FEET READIMGS TAKEN 93/25/80 DECK COMPLETED 7/2139/78
URBAN LOW TRAFFIC VOLUME GPEN TO TRAFFIC (OVER) 93/ 7/84
BEAM 1 . AM HEAM 23
* FACIA !HTEHIﬂR FACIA
wWPG wPG wWPG
NOMINAL AREA §6.2500 62,3750 56.2500
{ INCHES*%2) .
ACTUAL AREA §5.2276 65,4025 55.6375
{ INCHES*=2}
% REDUCTION 1.8178 1.2865 Q.9822
FRON NOHIMAL . .
- % REDUGTIOM 6.E6512 5.9791 5.8563
FROM UPPER LIMIT
X _REDUCTION 0.3515 @.0045 -0.4366
FROM LOWER LIMIT
PENETRATION £.11 5.34 2.30 "
[ ] (FROM NGMIMAL) .
UPPER LIMIT 23.53 26.08 2Q.72
LOWER LIMIT 1.16 Q.33 =-1.65
I~=XX NOMINAL 24534.0% 35133.489 21063 .58
I=~XX ACTUAL 14743.7) 35670.65 21003, 18
% REDUCTIOM 0.56 0.63 Q.29
FRCM MOMINAL
T==YY HOMINAL 412,97 6532.907 336.03
I-=¥Y ACTUAL ar1.37 £563.93Y .84
% REDUCTIOM Q.38 Q.77 0,98

FROM NOWIMAL
DATA SUMMARY FOR BRIDGE $47 OF 25132
% REDUCTION (AREA} PENETRA:TION {FROM MOHINAL A REDUCTIOMN I~=XX % REDUCTIOM I-=-YY

FROM NOMINAL -=MILS FROM NOMINAL FROM NOMIMAL
FACIA BEAM ' 1,40 a.7t 0.43 0.68
AYERAGES .
IMTERIOR BEAM 1.29 .04 0.63 ’ o1t
AVERAGES
BRIDGE AVERAGES 1.36 4,92 ©.49 0.71
RO{ OF 28101 EA 194 OVER GTW & NYC RAILROADS
READINGS TAKEN 8 FEET EAST OF BTH PIER WEST OF EAST ABUTMENT
UNPAINTED WITH PAINTED COMPARI
BRIDGE ENVIROMMEMT DPEN BRIDGE STARTED 1975. STEEL IN PLACE 7/14/77
QVER 15 FEET READINGS TAKEM 11/1 DECK COMPLETEC 7/14/77
RURAL HIGH TRAFFIC VOLUME SPER 70 TRAFFIC {OVER) 1477177
BEAM 1
.FACIA
wPG
WOMTHAL AREA 44 . 000
{ INCHES #*2 )
ACTUAL AREA 44,1847
CINCHESw®2 )

% RECUCTION =0,47197 .
FROM MOMINAL

A% REDUCTION 4.5138
FROM UPPER LIMIT

% REDUCTION -1,8848 ’ .
FROM LOWER LIMIT

PEMETRATION -$.45%
{FROM NOMIMAL)

UPPER LIMIT 16,41
LOWER LIMIT ~6,42

I~=XX HCMIHAL 10007.03
I-+XX ACTUAL 10035.14

" % REDUCTION -0,28
' FROM HOMIMAL

I-«¥Y NOMIMAL 1i4.70
T-=-¥Y ACTUAL 114,69

¥ % REDUCTION Q.04
. FROM HOMINAL

baTa SUMMARY FOR BRIDGE ROt OF 38104
% REODUCTION {AREA} PENETRATION {FROM MOMINAL %X REDUCTIOH I=-=XX A REDUCTION I-=YY

FROM NOMINAL ==HILS) FRUM HOMIMAL FROM HOMINAL
FACIA BEAM T 0.2 . =1.45 -0.28 0.04
AYERAGES .
INTERIOR BEAM Q.00 Q.00 9.00 9.C0
AVERAGES
BSRIDAE AVERAGES -0.42 -f.d8 N -0.28 0.08
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Ro1 OF 3101

EB I94 OVER PC RAILROAD A GRAMD RIVE
READINGS YAKENM 8 FEET EAST OF STH FIER WEST OF EAST AGUTMENT

PAINTED WITH UNPAINTED COMPARISOM

BRIDGE ENVIRONMENY OPEM
OVER 15 FEET
RURAL MIGH TRAFFIC VOLUNE

BEAM ¢
FACIA
wPG
MOMINAL AREA d4d . 000
¢t INCHES»=2)
ACTUAL AREA 44,4313
{1 INCHES*=2)
X REDUCTION -=0,9803
FROM HOMIMAL
% REDUGTION J.9807

FROM UPPER LIMIT

X REDUCTION =2.45)5
FROM LOWER LIMIT

et
UPPER LIMIT f4.48
LOWER LImIT -8.36
I--XX NOMINAL 0007.09
I--XX ACTUAL 10089, 68
s, o
I-=¥Y HOHINAL 114.7a
I--¥¥ ACTUAL 114.83
X REDUCTION 0,04

FRON HOMIMaL
DATA SUMMARY FOR BRIDGE RO1 OF 38101

% REOUCTICOM (AREA}

FROM NOWINAL

FACIA BEAN =0,.9a
AVERAGES
INTERIOR BEAW Q.00
AYERAGES
BRIDGE AVERAGES ~0.98

PEMETRATION (FROM NOMINAL
=-=HILS)

=3.39

0.0

=J,38

BRIDGE STARTED 1975,
READINGS TAKEN t1/18/79
OPEN TO TRAFFIC (OYER)

Q.74
0.00

=0.74

T/2T/77

%X REDUCTION T-aXX
FROM HOMIMAL

STEEL IM PLACE <7/414/77
DECK COMPLETED 7/14/77

% REDUCTION I--¥Y
FROM MONINAL
-0.04

9.0

=-0.04

RD1 OF 2810t

124 OVER GTW & NYC RAILROADS
READINGS  TAKEN 5«8 FEET EAST

OF 151’ PIER WEST OF EAST ABUTMENT

- PAIHTED WITH UNFAINTEO COMPARI

BRIDGE ENVIRONMENT QPEM
OVER 15 FEE
RURAL HIGH TRAFFIC VOLUWE
BEAW 1 BEAM 2
FACIA THTERIOR
wPG wea
NOMINAL AREA 43,3750 54,3750
(INCHES**2)
ACTUAL AREA 43.5917 E4.1349
{ INCHES**2)
X REODUCTION -0,4303 Q.44719
FHROM MONIMAL
% REDUCTIOM 4.5753 5.3702
FROM UPPER LIMIT
% REDUCTIOM -1_8675 -2.8351
FROH LGWER LIMIT
PENETRATIOM =1.5§ t.7%
(FROM HOMIMAL) '
UPPER LIMIT 17.09 22,08
LOWER LIMIT -8,51 -3,22
I==XX MOMINAL 22707.43 20218.71
I--=XX ACTUAL  220d4%.97 28194 89
% REDUCTION -0,59 9.0%
FROM HOMINAL .
| T-=Y¥ HOMIMAL 229,852 271,18
I==YY ACTUAL 231.10 71,77
% REDUCTIOM .69 -0.22

FRUM NOMINAL
CATA SInRdARY FOR BRIOGE RODY OF iAm10¢

% REDUCTION {AREA}
FROM HOMINAL

FACIA BEAM © o -0.47
AVERAGES . . - -
INTERIOR BEAM o.71
AVERACES -

BAIDGE AVERAQGEX -0.08

BEAM )
INTERIOR
weg
£4.3750
54.2814
9. 1722
8.1094
=1.1138
©.67

31.01

~4.J0
282118.7%
26201.84

Q.07

IT7t.18
274.92
-0.0%

PENETRATION (FROM MOMIMAL
=-=MILS} B

-t.83

f.21

=-0.22

BRIDCE STARTED 197%
READINGS TAKEM 9!24 80
OFEN TC TRAFFIC {OVER)

BEAM 4
FacIa
WPG

44, 0000
44,2200
-3. 5000
4.4374
=-1.9662
=1.73

16. 14
=8.70
18821.21
168883,.97
-0.23

229.a26
223.51
=0.07

-0.42
Q.08

-0. %7

TI2TITY

-% REDUCTION T--XX
FROM NOMINAL

STEEL IN PLACE
DECK COMPLETED

7/44,77
Tr1as77

% REDUCTICN I--vY
FAOM MONINAL

-2.38

-0.13

=0.28
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ROY OF 3810% 134 OVER NYC A GTW RAILROADS
READIMNGS TAXEMN 5«8 FEKT CAST OF 18T PIER WEST OF CAST ABUTMEMNT
UNPAINTED WITH PAINTAD COMPARISIOM

BRIDGE EHVIRONMENT OPEN BRIDGE STARTED 197S. STEEL IM PLACE 7/14/77
OVER $5 FEET READINGS TAKEM 5/24/30 DECK COMPLETED 7/14/77
RURAL HIGH TRAFFIC VOLUME OPEN TO TRAFFIC {QVER) 7T7/27/77
BEAM BEAM 2 BEAN 2 BEAM 4
FACIA INTERIOR INTERIOR FACIA
WPG wWPG WPG wWPGQ
NOMINAL AREA a%, 3750 54,3750 54,3750 44,0000
{ INCHES*wZ)
ACTUAL AREA 49,3271 54. 1005 54.0521 44,0777
{ IRCHES=>2)
% REDUCTION 9.0970 <. 5048 0.5939 -0, 1768
FROM MNOMINAL
- % REDUCTION %.0870 5.4256 65,5102 4.7450
FROM UPPER LIMIT
% REDUCTION =1,3219 =-0.7767 -0.6855 =1.6380
FROM LOWER LIMIT
PENETRATION 0.34 1.97 2.32 Q.61
L . {FROM NOMINAL}
UPPER LINIT 19.00 2z.0 22.€68 17.28
LOWER LIMIT -4.863 ~3.00 =-2.6% -5.58
I-=XX NOMINAL 22707.43 26218.71 26248.71 16821.219
I--XX ACTUAL 22750,05 16191.,04 26157.46 16331.45
X REDUCTION -0.1% (- L] 0.13 -0.06
FROM MNOMIMNAL
I-=VY¥ HOMINAL 229.52 371.18 271.18 223.36
I=-=¥Y aCTUAL 230.3% 71.77 270.84 223.05
% REDUCTION -0.35 -0.22 Q.13 Q.14

FROM MHOMINAL
CATA SUMMARY FOR BRIDGE RO+t OF 18101
% REDUCTION (AREA) PEHET??'"DH {FROM NOWINAL %X REDUCTIOH Za=iX % REOUCTICN I--VY

FROM NOMIMAL -=HIL FROM NOMINAL FROM NOMINAL
FACIA BEAM -0.04 -2, 13 Q.12 -0 11
AVERAGES .
INTERIOR BEAM 0.58 2,18 .17 -0. 04
AVERAGES .
BRIDGE AVERAGES 0,25 £.01 0.02 0,08
503 OF 41051 N8 M37 OVER CALVIN COLLEGE ENTRAMCE WAV
READINGS TAKEN & FEET HORTH OF S0UTH ABUTHENT
BRIDGE ENVIRONMENT IMTERMEDIATE " BRIDGE STARTED 1978, STEEL IM PLACE 6/19/79
UMOER 15 FEET : READINGS TAKEN 9/13/80 DECK COMPLETED 7/14/%9 -
URBAN LOW TRAFFIC VOLUME OPEN TO TRAFFIC (OVER) 7/ ©/80 OPEN TO TRAFFIC (UMDER) 7/ 0/80
BEAN 1 BEAM 2 BEAW X BEAM 7
FACIA INTERIOR IMTERIOR FACIA
wrFB WFR WFB WFe
NOMINAL AREA  29. 1063 29, 1063 29, 1063 29, 1063
(INCHES=2) '
ACTUAL AREA 287635 29.0901 29,3905 29,0977
{ INCHES=*=*2)
- % REDUCTION 1.1777 09,0557 ~0.8045 0.0236
FROM NOHINAL
% REODUCTION 3.5480 2.4934 1.6854¢ 2.467%
FROM UPPER LIMIT
% REDUCTIOM =1.3562 -21.5070 ~3.3893 -2.5337
FROM LOWER LIMIT
PEMETRATION 1,52 0.17 -2.40 0.9
(FROM MOMIMAL) .
UPPER LIMIT 10.99 7.64° 5.07 7.58
LOWER LIMIT =3.95 ~7.21 -%.88 -7.38
I--XX MOMINAL  3389.82 FLLLE - J989.62 J989.62
T==X)X ACTUAL 3939,99 40314.97 405168 4023, 83
. % REDUCTION -0.1¢ =-0,.89 -1.58 ~0.88
g FROM MOMINAL
I--¥Y MOMIMAL 128,11 128, 11 128,11 128. 49
1-~YY ACTUAL 128.48 128.78 113.40 128.27
v % REOUCTION -0,29 -0, 52 «1,00 =-0.12

FROM MCMINAL
DATA SUMMARY FOR BRIDGE 503 OF 41064
% ﬂEDUCTIDN {AREA) PENETRJ:TIUN {FROM MOWINAL % REDUCTION I~=XX % REDUCTION I--¥YY

FROM NOMINAI P FROM NOMINAL FROM HOMINAL
FACIA BEAM .60 1.80 ' =-0,88 - -0.20
AVERAGES .

INTERIOR GEAM -0.37 -1.12 -1.22 -0.78
AVERAGES

BRIDGE AVERAGES 0,11 0.34 -0.59 -0, 48




503 OF 41051 SA MIT7 OVER CALVIN COLLEGE ENTRAMCE WAY
READINGS TAXEN 7 FEET SQUTH OF MOATH ABUTMENT
MILL SCALE AND ROLLIHG DEFECTS PROMIMANT

BRIDGE ENVIRONMEMT INTERMEDIATE BRIDGE STARTED +397a.
UMODER 15 FEET READINGS TAKEM 3/23/80
OPEN TO TRAFFIC {OVER)

STEEL IN PLACE 6/28/73
DECK COMPLETED 7/14/79

URBAN LOW TRAFFIC VOLUME T/ ofd0
BEAM 2 BEAM 3} BEAH 4 BEAM & BEAM 7
INTERIOR IMTERZIOR INTERIOR INTERIOR FACTA
WFR wre WFB wF8 WFB
MOHINAL AREA 29.1063 29,1083 29,1063 29.10863 29.1063
{INCHES®x2)
ACTUAL AREA 28,9255 29.43120 29.055) 29.4744 29.2839
{INCHES»>=2)
% REDUCTION Q.6212 =t.1t8m Q.1758 =1.2646 ~0.61014
FROM NOMINAL
% REDUCTIOR J.0452 1.3475 2.6102 1.2052 1.8438
FROM UPPER LIMIT
X REDUCTION ~1,9268 =3.7116 =2.3441 ~7.8612 -3.1899
FROM LOWER LIMIT B
PENETRATION t.86 =3.34 0.52 «J.78 ~-1.82
{FROM MONINAL)
UPPER LIMIT 9.23 4.12 8,00 3.69 5.E5
LOWER LIMIT =5.61 =10.42 -8.9% -11.35 =9.30
I--XX NOMINAL 1985.62 39839.862 J989.862 3939.62 J989.62
I==XX" ACTUAL 4003 .57 4076.73 4021.0% 406,62 4043.67
% REDUCTIOM ~0,50 =1.18 -0.81 -1.80 ~1.5Q¢
FROM MOMIMAL
I--~¥¥ NOMINAL 128,44 128.11 128,11 t2a.11 138,11
I=-=¥¥ ACTUAL 128,58 119,31 128.44 128.92 129.2¢
% REDUCTION -Q.35 =-1,32 =0.28 -0.84 =0, 85

FROM NOMIMAL

DATA SUMMARY FOR BRIRGE 302 OF 4105t

% REDUCTIOM (AREA)
FROM MOMINMAL

PENETRATION {FROM MOMIMAL
==MILS) :

%X REDUCTION I==XX
FROM NOMIMAL

% REDUCTION I--vY
FROM HOMINWAL

FACIA BEAM -9.61 =-1.42 =1.50 ~0.85

AVERAGES

INTERIOR BEAM | -0. 490 -1.19 =1,33 -0, B4
- AVERAGES

BRIDGE AVERAGES =-0.44 =1.3 -1.36 =-0. 563

EQ 24 UMDER W53
READINGS TAKEN 20 FEET MORTHM OF SOUTH ABUTHENT
DIRECTLY OVER EB OUTSIDE SHOULDER

S8RIUGE EH’:’éRDNﬂElﬂ' IHTERHEDIATE

St6 OF 44044

BRIDGE STARTED 1979, STEEL IMN PLACE 4/16/80

UNDER IS ET READIMGS TAKEN 10/24/80 DECK COMPLETED 8/ d/80
RURAL LOW TRAFFIC YOLUME OPFEM TO TRAFFIC {OVER) 10/15/80

BEAM 1 BEAM 2 BEAM 1] BEAMN 4 BEAM & BEAM & BEAM 7

FACIA INTERIGR INTERIOR INTERIOR INTERIOR INTERIGR INTERIGR

wro wWPG . wPG wPQ WPG WPG WPG
HOMINAL AREA 58,5000 55,5000 £8.,5000 4. 5000 68,5000 58,5000 54,5000
t INCHES=x2)
ACTUAL AREA 57 .7400 £7.7%25 57.88%0 £7.9200 £7.9401 57.98403 B8, 47%9
tINCHES®®2}
% REDUCTION +.2991 1.I77n 1.3972 0.9916 0.9558 O.4%E8 0, 1180
FROM MHOMIMAL
% REDUCTION 8.1062 88,0883 5. 1956 5.8135 5.780% . 7R05 4,
FROM UPPER LIMIT | B.78 9929
% REDUCTION -0, 1196 -0, 1412 -0,0242 0. 4317 -0, 4669 -0,4569 =1,
FROH LOWER LIMIT b
PENETRATION %.52 4.45% 4.48 3.4% 3.33 3,33 Q.45
{FROM NOMINAL}
UPPER LIHIT 22.33 22.28 12.68 21.28 2T.14 21.44 18,126
LOWER LIMIT -0.41 -a.48 -0.08 -1.48 -1.60 «1.60 -4,49
I--XX NOMINAL 221954.0t I7513,82 17813.852 17513.862 I7313.62 77513, 82 77513.62
1--XX ACTUAL  2285T.27 7900, 92 27435.98 27841.07 27547 .73 2784578 TT804.02 "
X REDUCTION o.42 o.4t 0.28 -0,10 -0.12 -0, 12 .
FROM NOWINAL v1.08
J«=¥Y NOMINAL 440,26 328, 14 528.14 528.14 528, 14 528,14 828,14
I-=¥Y¥Y ACTUAL 437,84 822.83 523.18 514,38 523,23 513,23 B2s. 18 '.)
% REDUGTIDN 1.46 1,04 o.04 a9.72 .93 0.33 -0,01 B
FROM NOHIMAL .

BEAM - B BEAH 9

INTERIOR FACIA

wWPa WPG
MOMINAL AREA  B8.5000 B8, 5000
{ INCHES™r2)
ACTUAL AREA 58,3450 sa._ {150
{ IMCHES»»])
% REDUCTION ©.2650 Q.8581
FROM NOMINAL i
% REDUCTION %.9224 §.4%34 -

FROM UPPER LIMIT



% REODUCTION ~1.1686
FROM LOWER LIMIT

PENETRATION a.92
(FROM HOMINAL} )
UPPER LIMIT 48.74
LOWER LIMIT -4.01
I--XX HOMINAL 27513.62
‘J--XX ACTUAL  17684.37
pom, o
I--YY NOMINAL 628,14
I--¥Y acTual E25.70
% REDUCTIONM a.46

FROM MHOMINAL

=0,7E9%
‘2.29

20.10
-2_64
27513.62
27584, 90

| -0,.26

528,14
525.25
0.55

DATA SUMMARY FOR BRIDGE S15 OF 44044

FACIA BEAM
AVERAGES

INTERIOR BEAM
AVERAGES

BRIDGE AVERAGES

X REDUCTIOM {aREA)
FROM NOWINAL

0.98

0.85

PEMETRATION {FROM WOMIMAL
--MILS)

3.4%

% REDUCTION I~~XX
FROM HOMIHAL
0.08

=0, 13

=-0.13

% REDUCTION I«-YY
FROM HOMIMAL

1.00

Q.71

o.78

$05 OF SO061

w8 1696 UNDER EB 11 MILE ROAO

EIDINGS TAKEN 10 FEET SOUTH OF MORTH ABUTMENT

BRIDGE ENVIROMMENT
OVER 16 FEET

URBAN HIGH T'RAFFIC VOLUME

BEAM 1
FACIA
wPQ
HOMINAL AREA 109.5000
{ INCHES**2}
ACTUAL AREA $12.0100
{ INCHES==2)
% REDUCTION ~-1.2922
FROM NOMINAL
% REQUCTIOM 2.5432

FROM UPPER LIMIT

% REQUCT -3.3543
FROM LOUER LIMIT
PEMETRATIGH =-11.08
{FROM NOMIMAL)

UPPER LIMIT 12,94
LOWER LIMIT ~16.05
I=-=XX MOMINAL A5814.7S5
I~=XXA ACTUAL 88%22.97

% _REQUCTION ~2.63
FROM HOMINAL

I--YY NOMINAL 2882.32
I--YY ACTUAL  3974.7¢
% REDUCTION -3.24

FROM NOMINAL

BEAM ' 2
IMTERIOR
wWrQ

109.5000
112.3670
=2.614]

2,2386
-3.6807

-12,66

11.36
-37.63 .
a5B814.75
ap333.87

~1.54

2882.11
2387.57
=3.85

. DATA SUMMARY FOR BRIDGE SO5 OF E0067T

FACIA BEAM
AYERAGES

INTERYOR BEAM
AVERAGES

ARIGGE AVYERAGES

% REDUCTIUN {AREA)
FROM NOMINAL

=2.13

~2.48

-1,

IMNTERMEDIATE

BRIDGE STARTED 1372.
READINGS TAKEN 11/ 7T
QPEN TO TRAFFIC IDVERI

BEAM 3 BEAM 4
INTERICR FACILA
WPG wPG
102, 3000 109. 5000
111.0650 $11.6600
-2.3415 -1.9728
1.50%3 2.8837
=3J.4050 -3.031y .
-11.32 -9, 54 B
12.69 14,48
-16.29 -14 50
85814.75 as814.75
ee124.76 87510.0%2
~2.69 -1.9%
1082.32 2882.13
19083.37 29%1.66
=3.5¢ -2.44

FENET:?T!OH {FROM ROMINAL
=10,31
=-11.39

-11. 18

STEEL IN PLACE 7/ o/7T2

DECK COMPLETED O/ O/ ©

0t of 0

X REDUCTIOH J==XX
FROM HOMINAL

=2.)4

-2.81

-2.58

OFEN TO TRAFFIC (UNDER}

127 o/78

% REDUCTIOMN I-=YY
FROM HONIMAL

=2.81

=J.58

=-J.1%
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$25 OF 50051
READINGS TAKEM 12 FEET MOAT

BRIDGE ENVéRQNHEHT INTERMEDIATE

EB IE06 UNUER SCHOENHEAM RQAD

H OF SOUTH ABUTMENT

BRIDGE STARTED 1373,

STEEL IM PLACE 7/ 0/13

DVER 15 FEET READINGS TAKEN 10/2i/30 DECK COMPLETED O/ O/ -
URBAN W1GH TRAFFIC VOLUME OPEN TO TRAFFIC (OVER) Of O/ O  OPEN T8 TRAFFIG |UMOER] 12/ o/78 h
BEAM 1 BEAN 2 BEAM 3 acaM 7 BEAM & BEAM 9
FACIA INTERIOR INTERIOR INTERIOA INTERIOR FACIA
WPG wPG : wPa WPG wPQ weg@
NOMINAL AREA  45.0000 45,0000 as 0000 45,0000 45,0000 4% .0000
t IHCHES*x2}
ACTUAL AREA 44,0517 44,9750 44,2964 a5, 2267 45,8733 45,4045
{INCHES®x2} .
% REDUCTION 2.1074 0.0556 1.6963 -0,6037 -1,9407 -1, 1077
FROM HOMINAL .
% REDUCTION 8.7a32 4.7947 6.3581 4.2519 1.8930 3.6a88
FROM UPPER LINIT
% RECUCTION 0,4927 -1.8330 0.0754 +2.1614 -3.5222 -2.7754
FROH LOWER LIMIT
PERETRATION 8.45 0.17 E.13 -1.54 -5.94 -3.39
(FROM NOMINAL)
UPPER LIMIT 21.69 15.4a1 20.43 13.70 9.30 11.85
LOWER LIMIT 1.48 4. R0 0.13 -8.51 -10.91 -3.38
T-aXX NOMINAL 14053.50 14053.50 1408360 14053, 80 14053 . 80 14053.50
I--XX ACTUAL 13948.02 1a110.92 14040, 13 14199, 12 1430965 14183.07
% REDUCTION 0.75 -0, 40 0.0 ~1.04 -1.82 -0.92
FROM MOMINAL '
I-=YY WOMINAL = §12.44 B12,44 512.44 512.44 512,44 512,44
I-=¥¥ ACTUAL  S11.74 515,87 514.96 818,67 520,21 546.96
% REDUCTION o.14 -0.67 -g.a8 -1.22 -1.%4 -0.88
FROM MOMINAL
DATA SUMHARY FOR BRIDGE S$25 OF GOOE§
% REDUCTIOM {AREA) PENEYRATION (FROM NOMINAL X REPUCTION I-=XX X REDUCTION T-a¥Y
FROM NOMINAL -=MILS} FROM NOMINAL FROM NOMIWAL
FACIA BEAM 0.50 1.83 -0.03 -0.27
AVERAGES
INTERIOR BEAM -a.17 -0,53 -0,79 ~-0.98
AVERAGES
BRIVGE AVERAGES o.0s 0.18 -0.58 -0.78
18 OF E3103 EB 1695 TD WORTH BOUND I7§
READINGS TAKEM 40 FEET WEST OF EAST ABUTWENT
UMPAINTED WITH PAINTED COMPARISON
BRIDGE E?FJ:IHOHHENT OPEN BRIDGE STAATEOD 137t. STEEL ‘XN PLACE 8/12/71 .

OVER 15

URBAM MIGH TRAFFIC VOLUME
BEAM 1 BEAM 32
FACIA INTERIOR
wWhG wWPQ
NOMINAL AREA %0.0000 BO. 0000
{ INCHES®# 2}
ACTUAL AREA 43.4117 49.4200
{ INCHES®¥2)
% REDUCTION 1.1367 1.160a

FROM MNOQMIMAL

% REDUCTION 5.8564 5.8786
FROM UPPER LINWIT

¥ REDUCTION  -0.5326 -0.5088
FROM LOWER LTMIT

PENETRATION 3.40 1.a7
(FROM MOMINAL}

UPPER LIMIT 1841 1m.48
LOWER LIMIT -1.57 -1,50
I-~XX MOMINAL 14467.80 14467.80
I--XX ACTUAL 14395, 37 14329.73
% MECUCTION 0.50 o.38
FAOM NOMIHAL

I--¥Y NOMINAL 256._55 256,58
I--¥v ACTUAL 255,89 253.7%
% REDUCTION 0.122 1.09

FROM HOMINAL
DATA SUMHARY FOR BRIDCE St OF #3100
: X REDUCTIOM {(AREA)

FACM MOMINAL
FACIA BEAM 1.87
AVERAGES
INTERIOR BEAM 1.83
AVERAGES -
BRIDGE AVERAGES 1.78

READIMGS TAKEN 8/24/7%
OPEN TC TRAFFIGC {OVER) 11/ 0/72

HEAM -3 HEAM 4
INTERICR FACIA
WFG wPG
%0, 0000 50.0000
a8.7467 43, 8000
2.B087 2. 3000
71610 9.8890
0.8806 0.54a87
7.50 6.55
12.51 21.60
2.53 1.82
14467.80 14467 .80
14165. 60 $4251.87
2.00 1.49
256.55 156.55
250,17 154.82
1.43 G. 67

PENETRATION {FROM NOMIMAL
==MILS} . FROM WMOMINAL

.00 1.00
8.48 1.62
5.4 1.2

%X REDUCTIONM [==XX

DECKX COMPLETED 10/21/7%
OPEN TQ TRAFE:C (UMDER} 12/ O/7¢

% REDUCTION I--vY
FRDM MOMIMAL
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<18 OF €3103 EB 1896 TO NORTH BOUNO

s
READINGS TAKEM DIRECTLY OVER EAST PIER

PAINTED WITH UNPAINTED COMPARISON

BRIDGE ENVIRONMENT OPEN
OVER 15 FEET
URBAN HIGH TRAFFIC VOLUNE

BEAM 2 BEAN 3 -
IMTERIOR IMTERIOR
WPG wPG

NOMINAL AREA 50.0000 50.0000

£ INCHES=>% 2}

ACTUAL AREA %1.0267 50.3267

{ INCHES®** 2}

% REDUCTIOM -2.0533 -0.6533

FROM HOMINAL

% REDUCTION 2.8187 4.1519

FROM UPPER LIMIT

% REDUCTION =3,.7764 -2.3528
FROM LOWER LIMIT

PENETRATION ~6.16 =1,36
{FROM HOMIMAL)

UPPER LINIT 8.8¢ 13.05
1L OWER LIMIT -t1.12 =6.3
I+«=XX HOMINAL 14467.80 $8511.48
I-=XX ACTUAL 14743.86 18586.65
o R
I--¥¥ HOMIMAL 256.65 J84.55
I-w¥Y ACTUAL 261.52 ELEFEL]
% REDUCTION -1.34 Q.39

FROM MGHINAL
DATA SUMMARY FOR BRIDGE S8 OF 63103
% REDUCTION (AREA)

FROM MOMIN,
FACIA GEAM 0.80
AVERAGES
IMTERIOAR BEAM =-1.35
AVERAGES
BRIDGE AVERAGES ~0. 64

BRIDAE STARTED 19'”
READINGS TAKEN 4,7
OPEN TO TRAFFIC (OVERJ 11! o/72

BEAN 4
FACIA
wPg
50.0000
43,6600
0.8000
5.5358
=0.8745

2.40

17.4%

~2.58
14467, 80
1443778

9.29

256 55
258,27
-0.867

PENETRATION (FROM MOMINAL
==NILS)

a0 o.21
-4.05 -1,18
-1.90 . -9.70

% REDUCTION TouXX
FROM MOMINAL

STEEL IN PLACE 5/12/71'
ECK COMPLETED t0/21/7

OPEH TO TRAFFIC (UHDER) 12/ 0/71

% REDUCTION I-=vYY
FROM HOMIMAL
-0.67

Q.82

~0.77

5t8 OF 62103 EB IG36 TO NORTH BOUND I75

REAQOINGS TAKEMN 10 FEET WEST OF EAST ABUTMEMT
PAIMTED JOIMT~~NO UNPAINTED COMPARISOM

BRIDGE ENVIRONHENT OFEM
QVER 15 FEET
UREBAN HIGH 7RAFFIC VOLUME

BEAM 2 BEAM 3]
INTERIOR INTERICR
WPG NPG
NOMINAL ARES 57.2500 67. 2500
(INCHESx>2) .
ACTUAL AREA 67,8467 67,2600
LINCHES:®x*2}
% REDUCTIOM -0.a871 0. 0149
FROM NOMINMAL
% RECUCTION 3.8772 4.7084
FROM UPPER LIMIT
X REDUCTION ~-2.1463 =%.2631
FROM LOWER LIMIT
PEMETRATION =-J3.56 =-Q.06
¢{FRON MOMINAL)
UPPER LIMIY 16.28 18.77
LOWER LIMIT -8 .48 -4,99
I--XX HOMIMAL 20208.76 20208.76
I--XX ACTTUAL 20538.22 20420.09
% REDUCTION =1.8] -1.05
FROM NOMINAL
I==¥Y NOMIMAL 406. 12 406.12
I--¥Y ACTuUAL 412,45 412,43
% REDUCTIOM -91.86 -1.55

FROM MOMIMAL
OATA SUMMARY FOR BRIGGE 518 OF 63103

X REDUCTION (AREA)
FROM MOMINAL

FACIA EEAM 0.c0

AVERAGES .

INTERIOR BEAM ~0.as

AVERAGES

BRIDGE AVERAGES ~0.48

BRIDGE STARTED 1971,
READINGS TAKEN B8/34/79

QPEN TO TRAFFIC {(OVER) 11/ O/72

PENETRATION {FROM NOMINMNAL %X REQUCTION X--XX
-=HILS) . FRAOM MNOMIMAL

0.00 o.00

-1.80 =-1.24

=1.80 =1.34

STEEL IM PLACE !.'12."71
OECKX COMPLETEQ 10/21/7
QPEN TO TRAFFIC (U‘NDER) 127 OI'H

%X REDUCTION I--¥Y
FROH NOMINAL
0.00

=1.56

-1_58
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WA 1696 TO SOUTH BOUND 1785
READINGS TAMEM COVER WEST PIER-~WEST TAILSPAN
PAINTER JOINT=-=NO UNPAINTED COMPARISON

319 OF 62102

BRIDGE ENVIR?NMENT OPEN

UNDER 15 FE£

BRIDGE STARTED 1871,
READINGS TAKEN 8722)73
QFEN TO TRAFFIC {OQVER) 1O/ 3/73

STEEL IN PLACE 8/12/71
DECK COMPLETED 10/21/71
OPEMN TQ TRAFFIC {UNDER}

URBAN HIGH TRAFFIC VOLUME 12/ or7e
BEAM 2 " pEAM 3
INTERIOR - INTERIOR
wrG WPG

NOMINAL AREA 50,0000 €7.2500

{ INCHESw=2)

ACTUAL AREA  51.0373 57.6733

(INCHES®*2}  *

% REQUCTION  =2,0667 -0.6235

FROM NOMINAL

% REDUCTION 2.8060 4. 1228

FROM UPPER LINIT

% REDUCTION  -3,7800 ~1.8854

FROM LOWER LIMIT

PENETRATION -5.19 -2.52

ON MNOMIMNAL)

UPPER LINIT 8.82 7.0

LOWER LIWIT ~11.18 -7.45

I=aXX MOMINAL 94467 .20 20204,78

I~-XX ACTUAL  1473%.24 20515.84

% REDUCTIOM -1.83 °1.52

FROM MNOMINAL

I~=¥Y MOMINAL 26£.5§ a06.12

1--¥¥ ACTUAL 260.41% 408, 20

% REDUCTION -1.5% -0.02

FROM NOMIMAL

OATA SumMMARY FOR BRIDGE S48 OF 63103

X REDUCTION [(AREA)
FROM MOWTHAL

PENETRATION {(FROM MOMIMAL
==HILS}

FROM MOHIMAL

% REDUCTION I-=-XX

X RECUCTION I--YY
FROM MOMINMAL

FAGCIA BEAM Q.00 .00 a.00 .0
AVERAGES
INTERIDR BEAH «1.26 -4.J5 ~1.87 -0.76
AYERAGES
BRIDGE AVERAGES -1.3% ~-4.3% -1.67 -0.76

X0 OF 64014

NB MY{ QYER CAQ RAILROAD
READINGS TAKEN 8 FEET SOUTH OF MORTH ABUTHENT

BRIOGE !EVIRDN’HENT OPEN

VER 15

=) E
RURAL WOW TRAFFIC YOLUME

BRIOGE STARTED 1374
READINGS TAKEM 5/ 2

STEEL IN PLACE 9/21/74
DECX COMPLETED 10/ 5/74

UPEM TD TRAFFIC (WER) B/ 0776
BEAM 1 BEAN 2 BEAW 2 BEAH 4 BEAM 5 -
FACIA INTERIOR INTERIDR INTERIOR Facla
WFB wWrE wFB wFR wFB
WOMINAL AREA  38.8265 38,8265 38.8265 Ja.8265 33.8265
{INCHES==2)
ACTUAL AREA 38.5963 38,6088 40,0829 38,8358 33,8060
{ INCHES==1)}
X REDUCTION 0.591% 0.5606 =3.2360 Q.4918 -2.7288
FROM NOWLINAL
% REDUCTION 2.0161 2.9855 * -0.T18% 2.9189 -0.2232
FROM UPPER LIMIT
% REDUCTION ~1,957% ~1.9892 -5.88%¢ -21.0587 -5_3829
FRDH LOWER LIMIT .
PENETRATION 2.3% 2.23 -12.88 t.96 =10.88
{FROM NOWIMNAL}
UPPER LIMIT 12.30 12.18 =2.92 1.3 -0.3¢
LOWER LIWMIT -7.59 -7.72 ~22.82 ~7.9% =20.81
I-=XX NOWIMAL S758, 19 5758, 18 E755.13% 4588 .53 5788, 19
I-=XX ACTUAL EE87.64 B5686.95 5848.78 4657, 18 844,37
X REDUCTION 1.17 1.19 -1.8Y .87 -1.886
FROM HOHINAL
I-=¥Y MOMIMAL  196.38 196.38 196,38 147 .43 196,238
I=-¥Y¥ ACTUaL 191,498 194,47 196.86 144,52 197,58
% REDUCTION 2.124 2.80 -0, 25 1.89 -0.8%

FROM MOWINAL

DATA SUMMARY FOR BRIDGE X0 OF 64014

% REDUCTION (AREA)

PENETRATIOM (FROM MOMIMAL
-=MILs}

% REDUCTION I--XX

X REDUCTION I-=YY

FROM MOMINAL FROM MOWINAL FROM NOMINAL
FAClA BEAM =-1,07 4,38 t -0, 19 0.84
AVERAGES

INTERIOR BEAM -0.73 -2.%0 o.08 1.41
AVERAGES .

BRIDGE AVERAGES =0,86 3,84 -9.03 1.17
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SO7 OF &4015 NB M31 OVER BUCHAMAN ROAD

REAOINGS TAKEN 40 FEET NORTH QF SOUTH PIER

DIRECTLY QOVER EB8 SHOULDER

BRIDGE EMVIRONMENY OPEM
QVER 15 FEET

BRIDGE STARTED 1975.
READIMGS TAKEN 5/20/30

STEEL IM PLACE QZI!TITS
DECK COMPLETED 7/2

a/78
OPEMH TO TRAFFIC (UMDER)

RURAL LOW TRAFFIC VOLUME OPEN TO TRAFFIC {OVER) 11/ O/76 12/27/75
BEAHW 1 BEAH 2 BEAM 3 BEAH 4 BEAM &
FACIA INTERIOR INTERIOR INTERIDR FACIA
wWFB wWrFa WFE WFe WFB
HOMIMNAL AREA 19.1063 23.1086] 29. 1063 29.106] 29.1063
{ INCHES®*2)
AGCTUAL AREA 28,2374 28.7178 34,5636 28.5353 28.6214
{ INCHES=#2)
% REDUCTIOM 2.8144 43349 1.843% 1.9619 1.8660
FROM HOHINAL
%X REDUCTION 5.1848 33,7414 4,1380 4,351 4.064a
FROM UPPER LIMIT
% REQUCTION Q.3228 =1.4950 -0.6729 =0,6519 =0.8553
FROM LOWER LIMIT”
PEMETRATIOM 8.4% A.» 5.81 5.86 4.9
{FROM NOMINAL}
UPPER LIMIT 15.88 11.46 12.9a 13.34 12.456
LOWER LIMIT g, 94 -3.48 ~1.95 =1.6% -~1.49
I--XX MOMINAL 3989.63 J9B3_62 3389.62 3989,82 J989.62
I~=XX AGCTUAL Jasq.23 3340.95 J912.01 J1907.79 J932.12
% REDUCTION 2.3 1.22 1.94 2.05 1.44
FROM HKOMINAL
I-==¥Y NOMIMNAL 128. 11 tz8.914 120. 14 128,11 12a.1%
I«=¥Y ACTUAL t13.93 125,12 123.73 123.27 124.80
% REDUCTION 3.60 2.33 3.42 3.78 2.539
FROM NOMINAL
DATA SUMMARY FOR BRIDGE $07 OF 63015
X REDUCTION ({AREA} PENETRATION {(FRON NOHINAL % REDUCTION I--xX % REDUCTIOM I--YY
FROM HOMIMNAL -=WILS) FROM NOMINAL FROM HOMINAL
FACIA BEAMW 2.24 a8.79 1.82 3.0
AVERAGES
INTERICR BEAM 1.71 8.12 1.7Ta 3.18
AVERAGES
BRIDGE AVERAGES 1.92 3.768 1.0 3.14
X0 OF GACtS SB M1t OVER BASELINE ROAD & CA&C RAILROAD
READINGS TAKEM 6-8 FEET MORTH OF SOUTH ABUTMENT
BRIDGE £NVIRONMEMT OPEN BRIDGE STARTEDR 1975.‘ STEEL, IM PLACE 5/%6/7E

OVER 5 F

REAOINGS TAKEN 5/2
RLRAL LOW TRAFFIC VOLUME

1/2Q DECKX COMPLETED T/ CO/7&
. DPEN TO TRAFFIC (OVER} 12/11/76

BEAM 2 BEAM 4 BEAM B
INTERIOR INTERIOR FACIA
WFR WFB wFa
NONINAL AREA 39.70289 39,7029 33,7029
{ IMCHES*=2) '
ACTUAL AREA 40 _5864 41.0473 40,4160
{INCHES®x2}
% REDUCTION -2.2252 -J.3853 -1.7960
FROM HOMINAL
% REDUCTION © Q.2681 -0.864a) 0.6468
FROM UPPER LIMIT
% REDLCTION =4 _8454 -8.0369 =a 4062
FROM LOWER LIMIT
PEMETRATION -7.72 =-11.74 =-5.13
{FROM HOMINAL)
VPPER LIMIT Q.55 =-3.07 2.44
LOWER LIMIT =16.308 -20.4% —~14.99
I--XX MOMIMAL T801.87 T801.87 7601.87
1--XX ACTUAL 793a.38 701, r877.60
] %X REDUCTION =1.78 -1.27 =-0.97
FROM NCMINAL
1-=¥¥ MOMINAL 226.24 226,24 236,24
1-~¥Y¥ ACTUAL 226.11 211.74 224.0%
[ 4 % REDUCTIDM 0.08 $.99 Q.86

FROM MOMINAL
‘DATA SUMMARY FOR BRIDGE XO1 OF 64015

% llEDUCT!ON {AREA) PEHETR.ITIDH {FROM MOMIMAL X REDUCTION I--XX % REDUCTICH I=~¥Y .
FR

FROM MOMIMAL ——M OH HOMINAL FROM MOMIHAL
FACIA BEAM -%.80 ~8.23 - ~0.37 0.95
AVERAGES .
INTERIOR BEAM -2.81 -8,73 -1.5% 1.02
AVERAGES
BRIDGE AVERAGES -2.47 -8.56 -1.33 1.00

-~ 89 - : .



502 OF TO024

W8 1186 UNDER 96TH AVENUE

READINGS TAKEM 15 FEET EAST OF WEST ABUTNEHT

BRIDGE ENVIROMMENT OPEN
UNDER 15 F
RURAL LOW TRAFFIC VOLUME

NOMINAL AREA
{ INCHES=x1)

ACTUAL AREA
({ INCHES®%2)}

% REDUGTION
FROM HOMINAL

% REDUCTION

FROM UPPER LIMIT

~% REDUCTION

“FROM LOWER LIMIT

PENETRATION
(FROM NOMINAL

UPPER LIMIT
LOWER LIMIT
I-=XX MOMINAL
T==XX AGTUAL

% REDUCTICN
FROM HOWMINAL

T«=¥Y MOMINAL
I=-=YY ACTUAL

% REDUCTION
FROM NOMIHAL

DATA SUMMARY FOR BRIDGE 502 OF 70024
% REDUCT'IUH {AREA)}

BEAM 3] BEAM 4
INTERIOR INTERIOR
wPG wPG
57.7500 57.7500
§3.4300 £9.0300
~1.2641 ~2.2165
3.5063 2.5988
=2.7430 «~3.7073
-4.,3a =-7.68
)
12.74 9.45
=-%3.36 =-12.6%
14578. 12 14378.12
15172.73 15247.05
~-1.30 -1.80
458. 13 458,13
458,39 a63.38
-2.38 -1,72

FROM
FACIA BEAM K- )
AVERAGES
INTERICR BEAM =1.17
AVERAGES
BRIDGE AVERAGES =-1.17

BRIDGE STARTED 1971,
READINGS TAKEN 1O0/f8/7

OPEN TO TRAFFIC (DV
BEAM S
INTERIOR
wPaQ
73.5000

T3.5200

,=0.0272

— 4,.86310

~1.16839 .
-0.12

21.13

~5.0%
19614. .44
19786.87

-G.80

8683.78
671.7%
~0.80

PENETRATION (FROM MOMINAL
waMILS)

8
ER}

% REDUCTIOM I=-XX
FROM MOMIMAL

0.0 0.00
=408 -1,32
=4 O6 =4.32

8/26/72

STEEL IM PLACE 7/15/72
DECK COMPLETED . 7/28/72
QPEN TO TRAFFIG {UKOER)

% REDUCTION I=--¥Y
FROW HOMIMAL
.00

-1.57

~1.57

121714774

8O3 OF TO024

MHOMINAL AREA
{ INCHES==1}

ACTUAL AREA
{ INCHES =2}

% REOUCTION
FROM NOMINAL

% REDUCTIGH
FROM UFPER LI

X REDUCTIOM
FROM LOWER LI

PEMNETRATION

EE I196 OVER BLACK RIVER

ADINGS TAKEM 13T PIER WESY OF EAST ADUTHENT

BRIDGE ENVIRONMEMNT OPEH
UMDER 15 FEET
RURAL LOW TRAFFIC VOLUMNE

(FROM MOMIMAL )Y

UPPER LIMIT
LOWER LINIT

T==XX MOMIMAL'

T«=XX ACTUAL

% REDUCTION
FROM NOMINAL

T-~YY NOMIMAL
I--¥¥ ACTUAL

% REDUCTIOM
FROM NOMIMAL

DATA SLHMARY FOR BRIDGE 603 OF 70024
% REDUCT!BH {AREA)

BEAM 1 BEAM &
FACIA FAcCIa
WFB wrB
34,1312 24,1312
34,3222 34,6788
-3.5624 «-1.6043
1.8904 0.8739
MIT
-3.1408 -4, 2038
MIT
-1.97 -5.52
6.78 ERT
-10.72 -14,37
4921.10 4921.10
4363.99 43986.73
-3.86 =-1.54
164,48 164.48
164,58 156,18
-0.04 ~1.04

FROM MOMIN
FACIA BEAM =1.08
AVERAGES
INTERIOR BEAM 0.00
AVERAGES !
BRIDOE AVERAGES =-1,08

BRIDGE STARTED 1372,
READINGS TAXEH 10/31/7

/73
OFPEN TO TRAFFIC (OVER) 12/%1/74

PEN‘E‘I’RAT!OH {FROM NOMINAL
-=HILS)
~3.79
2.0

~3.78

% REQICTION I==XX
FROM KOMIMAL

~1.20

9.00

=1.20

STEEL IM PLACE 4/10/74
OECK COMPLETER S/tas74

X REDUCTIOM f~-YY
FROM NOMINAL
-~0.54

o.00

-G.54




-8 4 B I196 OVER BLACK RIVER
803 OF 7002 B ADINGS TAREN 3 FEET WEST OF EAST ABUTMENT
GRINDING WHEEL USED IMSTEAD OF SANDING D1SK

RIDGE EMVIRONWENT OPEM BRIDGE STARTED 1872 STEEL IM PLACE '4/20/74 »
SNII}EE 15 FEET READINGS TAKEN 10/3 /7 DECK COMPLETED 5/18/74
RURAL LOW TRAFFIC YOLUME OFEM TO TRAFFIC (QVER} 12/’1;"74
BEAM 1 BEAM 4 BEAM &
FACIA INTERIOR FACIA
WFB WFB WFB
HOMINAL AREA J4, $312 - J4.1312 J4.1312
{ INCHES %2} -
ACTUAL AREA ‘34.6824 A5.1567 J4.5730
(INCHES%®2)
% REDUCTIOM -1.6179 . =3.00449 =1,2944
FROM NOMINAL
[ ] % REDUCTION 0, 8606 «-0.45921 1.1762
FROM UPPER LIMIT
% REOUGCTIOM «4.2235 -5.6456 -3.8917
FROM LOWER LINMIT
FEMETRATION -5.67 -10.52 +~4.53
* {FROM NOMIMAL)
UPPER LIMIT J.09 =1.77 4.22
LOWER LIMIT ~14.,4Z -19.27 -43.29
I--xX HOMIMAL 4321, 10 a521. 10 43921. 10
I««XX ACTUAL BCOG.23 $092.J8 498%,45
% REDUCTIOM -1.73 =-3.48 -t.39
FROM MOMIMAL
I==YY MOMIMAL, 164.48 t69.48 164 .48
E--¥Y¥ ACTUAL 166.39 $70.22 165.67
% REDUCTIOM -1.16 =-3.48% =0.72

FROM NOWIMAL
DATA SUMHARY FOR BRIDGE B0J OF 70014 . )
' X REDUCTION {AREA} PEMETRATION {FROM NOMIMAL %X REDUCTIOM I==XX % REDUCTION I-=YY

FROM HOMINAL ~=HILS) - FROM MOMIMNAL FROM HOMINAL
FACIA HBEAM ~1.46 =-5.10 =1{.56 -0.94
AVERAGES
IMTERIOR BEAM =-3,00 =-10.52 ~3.48 =3.43
AVERAGES .
BRIDGE AVERAGES -1.97 . =6.97 -2,20 ~1.79
BO4 OF Tioat H51 OVER BEAYER CREEK
READINGS TAKEH 5§ FEET SOUTH OF NORTH ABUTMENT
BRIDGE ENVIRONMENT OPEH BRIDGE STARTED 1977. STEEL IN PLACE 3/13/77
UMDER 1% FEET READINGS TAKEN 10/ B/80 DECK COMPLETED 9/23/77
RURAL LOW TRAFFIC YDLUME OPEN TO TRAFFIC (OVER) 10/23/77
BEAM 1 BEAM 2 . BEAM 3 BEAM 4 BEAN 5
FaCIA INTERIOR INTERIOR INTERIOR FACIA
WFB WFE WFB wFa wrR
NOMINAL AREA 49.3772 49.9772 49,8771 439.9772 49,3772
{INCNES==])
ACTUAL AREA 50,008 50.56J3 50.2154 £0. 1358 49,9631
{ INCHES#»» 2}
% REDUCTION ~-0,0873 - =1,1738 ~0.47E6 =0.3173 ¢.0z83
FROM MOMIMAL
% REDUCTION 2.3538 1.2938 4.9740 2.1294 2.4666
FROM UPPER LIMIT
% REDUCTION =-2.E537 =3,7680 -3.0529 -2.883%6 ~2.6351
FROM LOWER LIMIT .
PEMETRATION -0.)n =-5.%2 -X.08 =1.38 o.12
{FROM HOMIMAL)
UPPER LIMIT 10,52 5.78 382 .51 1%.02
LOWER LIMIT -$1.18 ~18,.01 -12.97 -12.28 -1Q0.77
Y-~XX MOMIMAL 10473.37 047337 10473.37 047337 1047337
I==XX ACTUAL 10472.09 10542. 37 104385, 91 10513.3¢ 10450,25
4 X REDUCTION 0.09 0. 66 -0.12 -D.38 Q.22
FROM MDNIMAL
L==YY MOMIMAL Jt9.94 34%.94 I49.04 F19.94 J19.94
I=-=YY¥ ACTUAL J1T.34 Jin.de J18.64 J16.54 J16.24
A % REDUCTION 0.8 Q.47 1.0 1.06 1.16

FROW NOMIMAL
DATA SUMMARY FOR BRIDGE 804 OF 73031
% REoucTion (AREA) PENETRATION (FROM MOMINAL % REDUCTION T-=XX % REDUCTION X--YY
s

FROM HONIMAL ~-HIL e . FROM NOMINAL FROM HOMINAL
FACIA BEAM -0.09 -0.13 o.12 a.39
AVERAGES _ : .

IMTERIOR BEAN -0.68 -1.88 -2.39 o.88
AYERAGES

BRIDGE AVERAGES -0.41 . =177 -0.18 o.91

. =91 -



503 OF 81041

OPEN TO TRAFFIC (QVER} B8/21/T76
BEAM 1 BEAN 2 BEAM 3 BEAH 4
FACTA INTERIOR INTERIOR INTER10R
WPG WPG WPG
NOMINAL AREA 56.7891 56.7891 56.7a3 56,7391
{INCHES»%2) o i
ACTUAL AREA 57,7530 55.9950 $5.0597 55,3506
{INCHES w2 )
% REDUCTION  -1,6974 1.3982 1.51839 2.5329
FROH NOMIMAL
% REDUCTION 3.1273 8.0767 &.2869 7.1575
FROH UPPER LIMIT
% REDUCTION  -3.4233 ©.o188 0.2398 1.1664
FROM LOWER LIMIT
PEMETRATION -6.07 5.00 5.79 8.05
{FROM NOMIMAL}
UPPER LIMIT 11.74 12.80 23.59 18.86
LOWER LIMIT  -11.0t 0.06 0.84 4.1
I~-XX NOMINAL 31392.54 22392.54 22392.54 22192.84
I-=3X ACTUAL  24385.10 22256, 96 72205.06 23135.67
% REDUCTION -e.8t 0.6¢ 0.84 .18
FROM NOHIMAL
I-~Y¥ NOMINAL 640,71 540.71 640.7¢ 840,71
I-~¥Y ACTUAL  6€38.72 812,86 a11.1% 627,680
X REDUCTIOM ©.62 1.2 1.49 2.04

FROM MHOMINAL

DATA SUMMARY FOR BRIDGE

€D 194 UNDER RAWSOMVILLE ROAD
READIMGS TAKEN OIRECTLY OVER ER OUTSIDE SHOULDER
35 FEET WORTH OF SOUTH ABUTHENT-=BEAM HEIGHT & WIDTH ESTIMATED

BRIDGE STARTED $973,
READINGS TAKEN t0/24/80

BRIDGE ENVIROMWENT OPEN
OvER 15 FEET
RURAL HIGH TRAFFIC VOLUME

50J OF s1041
% REDUCTIOH IAREA)

PENETRATICN {FROM MOMINAL
-=MILS}

% REDUCTIOMN I~-=XX

STEEL IN PLACE 5/17/7%
DECK COMPLETED 7/15/7%
OPEM TO TRAFFIC (UNODER)

% REDUCTION 2--vY

FROM MOMINAL FROM NOMTIHAL FROM NOMIMAL
FACIA BEAM -1,70 -&.07 -8,81 ©.82
AVERAGES
IMTERIOR BEaM 1.88 a.0¢ o.83 .58
AVERAGES
ERIDGE AVERAGRS Q.98 3.44 -1.6%8 1.1a

5/47/75

50} OF a304a44

EB 194 UNDER RAMSOMVILLE ROAD
READINGS TAKEN DIRECTLY OVER EB QUTSIDE SNOULDER
25 FEET MORTH OF SOUTH ABUTMENT--BEAM HEIGHMT A WIDTH ESTIMATED

BRIDGE STARTED 191'3.

BRIDGE ENVIRONNENT OPEN
OVER 1S F

IR STEEL IM PLACE 10/20/73
RURAL HIGH TRAFFIC VOLLWE

DECK COMPLETED &/

READINGS TAKEM 10/248/ 1/74
QPEN TO TRAFFIC (UNDER) 10/10/73

ao
OPEN TO TRAFFIC (OVER) t1/28/74

DEAM BEAM 6 BEAM 7 BEAM B
INTERIOR INTERIOR INTERIOR FACIA
wPG wPe WPl PG
NONINAL AREA  58.7831 85,7891 - £6.7891 56.7091
UINCHES 2}
ACTUAL AREA  55.759% 55.6818 s5.a70% 56.8108
{INCHES=x2)
% RECUCTION 1.8130 t.9497 1.5879 +.7068
FROM NOMINAL .
% RECUCTION £.4718 5.6020 6.3526 5.3706
FROM UPPER LIMIT
% REDUCTION 0.4384 o.57%0 ©.308s ©.3287
FROM LOWER LINIT
PENETRATION 6.a8 a.97 2.03 s.t0
(FROM HOMIMAL}
UPPER LIMIT 24.29 24,77 13.84 23.9¢
LOWER LINIT 1.54 2.0 1,09 1.18
T--XX NOMINAL 22392.54 21392.54 272391.54 21392,54
T--XX ACTUAL  23223.04 23191.80 27199.02 2217888
% REDUCTION °.7% ©.%0 0.58 0.96 .
FROM WOMIMAL
T--¥Y MOMIMAL  640.71 40,71 810,71 840,71
I-=¥Y aCTUAL  832.84 831.73 819,28 £29.81
% REOQUCTION 1.28 1.24 1.73 1.7

FRON MAMINAL

DATA SuUMMARY FOR BRIDGE

507 OF a1oq1

FACIA BEAN

% REDUCTION {AREA)
FROM NOWIWAL

PEHETRATION {FROM MOMINAL

w-=MILS)

X REDUCTIOM I--XX
FROM HOMINAL

X REDUCTION T--vY
FROM MOMINAL

1.71 a.10 ©.98 1.70
AVERAGES . :
INTERIGR BEAM 1.82° 8.43 o.84 1.43
AVERAGES
SRIDGH AVERAGES 1.79 8.0 0.07 1.80

- 92 =



S$12 OF 81101

WB M14 RAWP OVER EAST BOUND M14 & H15D
READINGS TAKEN 4 FEET MORTH OF SOUTH ABUTHENT .

ROAOWAY OPEMN TQ TRAFFIC FALL 1979

BRIDGE -EHYIRONMENT OPEN
ET

RURAL LOW TRAFFIC VOLUME

QOVER 15 FE
BEAM 1
FACTA
WPG
NOHIMAL AREA 36,0000
{IMCHES»*=x2}
ACTUAL AREA 35.4225
(INCHES*=2}
% REDUCT IOM 1.6042
FROM MNOMIMNAL
X REDUCTION 6.5862

FROMW UPPER LIMIT

% REOUCTIOM =0.3760
FROM LOWER LIMIT

PEMETRATION 4,04
(FROM MOMIMAL}

UPPER LIMIT 17.47
LOWER LIMXT -0.93
I--XX HOMIMNAL 13244 .25
I-=XX ACTUAL 13124, 95
% REDUCTION Q.30
FROM MNOMINAL

T-=¥¥ NOWIMAL 61,31
I=-=YY¥ ACTUAL 60.38
% REDUCTION a.53

FROM NOMIMAL

BEAM 2
INTERIOR
WPG

36,0000

J5.T480

0, 7000

5.7278

~1.2984

1.76

16. 12

-3.20
13244.25
13255.78

=-0.03

€4.31
61.61
-0.48

DATA SUMMARY FOR BRIDGE Xt2 OF 81102

FACIA BEAM
AVERAGES

INTERIOR BEAM
AVERAGES

BRIDGE AVERAGES

FROM
1.60

0,70

1.15

X REDUCTION {AREA)

PENETRATIDN (FROM NOMIMAL

==MILS)
4.04

1.76

1.90

BRIDGE STARTED 1375,
READINGS TAKEM 5/31/T
OPEH TO TRAFFIC (DVER)

.30

~0.09

0.41

10! Erad ]

% RECUCTION
FROM NOMINAL

JuaXX

STEEL IM PLACE ' 4/11/76
DECK COMPLETED &/14/76

% REDUCTION I=-=¥Y
FROM MHOMIMAL
Q.57

=0.48

.03

512 OF 31103

ROAOWAY OPEN TO TRAFFIC FALL 137%

BRIDGE ENVYIRORMENT OPEN
OVER 15 FEET
RURAL LOW TRAFFIC VOLUME

BEAM 1
FACIA
L L]
NOMINAL AREA 36,0000
(IHCHES»% 2}
ACTUAL AREA 36,1250
(INCHES==x2)
% REDUCTIOM -0.6250
FROM HMOMIMAL
% REDUCTIOM 4.4699

FROM UPPER LIMIT

" REDUCTION
' FROM LOWER LIHIT

~2.6501

PEHETRATIOM -1,57
{FROM HOMIMAL}

UPPER LINMIT 11.85
LOWER LINIT ~6.54
L-=XX MOMINAL {1666.16
I-=XX AGTUAL  11700.43
% REDUCTIOM -0.29
FROM NOMINAL

I-~YY NOMIMAL 48. 13
I--¥Y ACTUAL as5.84
% REDUCTION 0.82

FRON HOMIMAL

DATA SUMMARY FOR BRIDGE

FACIA BEAM
AYERAGES

INTERIOR BEAM
AYERAGES

BRIDGE AVERAGES

% REDUCTION (AREA)

FRON

BEAM 2
INTERIOR
WPG
36.0000
36.5583
=1.5536
I.5884
-3.5973
-3.31

2.52

~8._88
1324433
1237%.83

-0.93

a8t.31
61.35
-0.07

512 OF 8tt0)

NOMINAL

3.6

-1.58

-1.03

PENETRATION {(FROM HOMINAL
-=MILS) .

~1.87
-3.M

-2,74

E8 M1d RAMP OVER EAST BOUMD M14 A 153
READINGS TAXEN 2 FEET MORTH OF SQUTH ABUTMENMT

BRIDGE STARTED 1575,
READIMGS TAKEN S/31/73

GPEN TO TRAFFIC {OVER) 10/

' -2.99

-0.84

/79

- % REDUCTION I-=XX
FROM ROMINAL

-0.2%

STEEL IN PLACE 4/12/78
DECK COMPLETED %/14/76

% REDUCTION I=a¥Y
FROM NOMIMAL

0.82

-0.07

0.27

- 03 w



5131 OF at103 EB Mid UMDER CURTIS ROAD
READINGS TAXEN 4 FEET NORTH OF SOUTH ABUTMENT

ROADWAY OPEN TO TRAFFIC FALL 13739
BRIOGE ENVIRONNENT OPEM

oV

ER 15 FEET

RURAL 10w TRAFFIC YOLUME

BEAM 1t BEAMN 3
FACIA INTERIOR
WPG wPG
HOHINAL AAEA 38,2500 38.2500
{INCHES=n2)
ACTUAL AREA J8.6608 39.0050
{ IHCHES»=2)
% REDUCTION =1.0741 =1.97)9
FROM NOMINAL )
% REDUCTION 4.0436 3. ta94
FROM UPPER LIMIT
% REDUCTION ~3.0411 =3,9584
FROM LOWER LIMIT N
PEHETRAT]ON -2.79 =5.13
FROM MOMINAL)
UPPER LIMIT 11.08 3.73
LOWER LIMIT +~7.73 -10.0%
I=a)X MOMIMAL 14205.42 14905.42
I=-=XX ACTUAL $5131.,26 15180.10
% REDUCTION =1.52 -1.84
FROM NOMIMAL
I==¥Y NOMINAL 84,31 84.31
1-«¥Y¥Y ACTUAL 96.97 95.41
ﬂ REDUCTION =1.86 =f{.16

FROM KOMINAL

DATA SUMMARY FCR BRIOGE 513 OF 81103

BRIDGE STARTED 41975,
READINGS TAKEN 5/21/
OPEN TO TRAFFIG ‘OVERJ

X RECUCTION (AREA)} PENETRATION (FROM MOMINAL
FROM MOMINAL -=MILS) FRON
FACIA BEAM -1.07 -2.79 =1.52
AVERAGES -
INTERIOIR BEAN =91.97 =5.13 -1.84
AVERAGES *
~1.52 =J3.98 =1.62

BRIDGE AVERAGES

% REDUCTION I-«XX

STEEL IN PLACE |
DECX COMPLETED

8/13/76
T/ 8/76
8/16/77

X REQUCTION T-ayy
FEOH MOMIMNAL

-%.86

NOMINAL

~1.18

=1.51

514 OF af103

EB M14 UNDER JOY ROAQ

READINGS TAKEW 3 FEET NORTH OF SOUTH
ROADWAY OPEN TO TRAFFIC FALL 1979

ABUTHENT

AR IDGE !NV!%ONNE.NT OPEN

RURAL LOW TRAFFIC VOLUME

OVER 15 FE
BEAH. 1
IHMTEAIOR
wPG
NOMIMAL AREA  39.3750
{ INCHESwx 2}
ACTUAL AREA 28.5835
CINCHES»#T)
% REDUCTYON 2.0103
FROM MNOMINAL
% REQUCTION 6.9718
FROM UPPER LIMIT
% RECUCTION 0. 1970
FROM LOWER LINIT
PENETRATION 5.23
{FROM MOMINAL}
UPPER LIMIT 19,12
LOWER LIMIT o.77
I--XX HOMINAL 15727.82
T-=XX ACTUAL  15821.83
% REDUCTION -0.54
FROM NOMINAL
T-<¥¥ NOMINAL 128,34
I-=¥Y ACTUAL 128.45
% REDUGCTION -2.48

FROM MOMINAL

BEAM 4
FACTA
uweG
I2.3150.
490, 1052
=t_BE45
J3.3017
-J.8328
~4.48)

9.06

-3.79
187X7.52
18483.468

-2.83

115.34
130.83
-4.22

DATA SUMMARY FOR DRIOGE 514 OF 2103

FACIA BEAM

AVERAGES

INTERIOR BEAM
AVERAGES

BRIDIE AVERAQES

‘% REDUCTION {AREA)
FRON NOMINaL

-t.88

2.01

o.08

BRIOGE STARTED 1975,
READINGS TAKEM 5/3%/7%
OPEN TO TRAFFIC {DVER)

PENETRATION (FROM NOMIMNAL
~=WILS} .

% REDUCTIDH I-=XX

STEEL IN PLACE 6/ 4/76
DECK COMPLETED 7/ 5/78
&7 16/77

% REDUCTION %--¥Y

FROW NOMINAL FAGH NOMIMAL
-4.82 -2.83 -a,22
8,22 ~0.54 ~2.48
a.10 -t.88 -3.38

-94 -



515 OF B110) EB M$4 UNOER GOTFREDSOM ROAD
READINGS TAKEN 3 FEET FROM SOUTH ABUTHENT
ROADWAY CPEN TO TRAFFIC FALL 13973

BRIDGE ENVIRONMENT OPEN BRIDGE STARTED 1875. STEEL M PLACE 4/ 1/78
OVER 15 FEET READINGS TAKEN 5/24/79 DECK COMPLETED 4/14/76
RURAL LOW TRAFFIC VOLUME OPEN TO TRAFF1C {OVER} 6/16/77
BEAM 1 BEAM 2 BEAM 3
FacIa INTERIOR THTERIOR
WG WPG WPG
MOWINAL ARER  34.5000 24,5000 34,5000
{ INCHES=# 12}
ACTUAL AREA  34.7782 34,0500 24,1564
(INCHES®*2)
% REDUGCTION  =0.BOEJ 1.3042 0.5360
FROM NOMINAL
» % REDUCTICH 4.2978 &.3016 6.0089
FROM UPPER LIMIT
% REDUCTION  -2.9283 -0.7738 -1.0886
FROM LOWER LIMIT
- PENETRATION -1.94 1,14 2.40
(FROM NOMIMAL)
UPPER LIMIT 10.89 15.97 5,23 .
LOWER LIMIT ~6.90 -1.82 -3.57
I-=XX KCMINAL 11554,63 $1954.63 1195463
T-=XX ACTUAL  11999.53 $1891.74 11988,08
% REDUCTION -0.38 0.53 -0.28
FROM MHOMINAL
T--¥Y NOMINAL  162.33 162.31 t62.23
T--¥Y ACTUAL  161.64 161,24 162,04
% REDUCTIOM ©.43 0.67 -0.43
FROM MGMINAL
DATA SUMMARY: FOR BRIDGE S15 OF 81103
% REDUCTION (AREA) PENETRATION (FROM NOMIMAL X% REDUCTION I--XX % REDUCTION I--¥¥
FROM MNOMIMAL —-=MILS) RO HUHINA FROM HOMINAL
FacIa BEAM -3.81 ~1.94 -0.34 0.43
AVERAGE
INTERIOR BEAM 1.18 2.717 0.12 0.2
AVERAGES
BRIDGE AVERAGES 0.50 _ 1.20 -0.04 o.22
S15 OF 81103 E& N4 UNDER GOTFREDSOM ROAD
READINGS TAKEM 15T TRANSITION WELD SOUTH HANGER
ROADWAY OPEN T0 TRAFFIC FALL 1979 .
BRIDGE ENYIRONMENT OPEN BRIDGE STARTED 1875. STEEL IM PLACE 4/ 1776
OvER 18 FEET READIMGS TAKEM 5/24/T: DECK COMPLETED 4/%4/76
RURAL LOW TRAFFIC VOLUME BEER Yo TRAFFTC (OVER). 8/16/77
BEAM 1 BEAM 2 - BEAM 3 BEAM 4 BEAM B
FACIA INTERICR INTERIOR INTERIOR FACIA
WPG weG wPg WP WP
NOMINAL AREA  §6.7600 56.7500 . 56.7500 BE.7500 56,7500
{ INCHES¥*2) .
ACTUAL AREA  §7.7054 57.758) 67.0414 £7.157a 57.7700
| INCHES*%2)
% REDUCTION  =1.6836 ~1.7768 -0.5135 -0.7179 -1.7974
FROM MOMINAL
% REDUCTION 3.9436 3.0548 4.2581 4.0635 3.0352
FROM UFPER LIMIT )
% AEDUCTION  =3.0435 -3.1379 =1.8578 -2.0648 - -3.1588 )
FROM LOWER LIMIY :
PENETRATION -8.32 -6.567 -1.93 -2.70 -6.7%
{FROM MOMINAL)
UPPER LINIT 12.39 . 1z.04 16.79 16.02 197
LOWER LIMIT  -11.28 -11.63 -5.88 -7.65 ’ -11.71
L-=XX NOMIMAL 23058 66 2305866 230%8.66 27058 .66 23058 .66
I--XX ACTUAL  23320.5% 2341844 23155.8% 2320883 23437.57
} % REDUCTION ~1.14 ~1.26 -0.42 -0.6% -1.84
FROM NOMIHAL
1-=¥Y NOMIMAL  486.83 486.63 426,63 ase.63 486.63
I-=¥Y ACTUAL  487.99 a32.89 an6.64 487.70 493,18
. % AEOUCTION -0.28 -1.129 -0.00 -0.22 =1,9%

FROM NOMINAL
DATA SUMMARY FOR BRIDGE 315 OF 81103
x REDUCTI:N {AREA} PENETRATION {(FROM NOMIMAL % REDUCTIDON I--XX % REDUCTION I-=VY

FROM HOMI --MILS}) FROM MOMIMAL FROM MCMINAL
FACIA BEAM =-1,74 -6.54 =-1.39 -0.81
AVERAGES . .
INTERIOR BEAM ~1.00 =3.77 -J.a8 -0, 50
AVERAGES )
BRIDGE AVERAGES =1.30 -4.87 -4.08 -0.8)

- 95 -



$02 OF 81102 EB Hi4 UNDER NAPIER ROAD

READIMGS TAKEN 4 FEET MORTH OF SOUTH ABUTMENT
ROADWAY OPEN TQ TRAFFIC FaLL 1373

BRIDGE ENVIROMMENT OPEMN

BRIODGE STARTED 1975S.

STEEL IN PLACE 7/22/76€

OVER {5 FEET READIMGS TAKEM 5/31/ DECKX COMPLETED - 8/ 8/7B
RURAL LOW TRAFFIC VOLUME GPEH To TRAFFIC (DVERJ 3/ /76
BEAM ¢ BEAM §
FACIA FACIA
wWPG WPG
MOMIMAL AREA 40. 2500 40,2509
{INCHES==1}
ACTUAL AREA 40,7970 40,9143
{IMCHES*%2}
% REDUCTICN =%, 1604 =1.6430
FROM MOMINAL
%X REDUCTION J3.3617 3.5035
FROM UPPER LIHIT
% REOUCTIOM =31.0235 =-3.52%0
FROM LOWER LIMIT
PENETRATION ~J.18 -4.80
{FROM MOHINAL)
UPPER LIMIT 41.43 10.10
LOWER LIMIT -8, 14 -9.47
T==XX MOMIMAL 142%2.57 14213.87
T-wXX ACTUAL 14297.a6 145608.89
* RED’L‘ICT!DN -1.29 =2.50
FROM MHOMIN
l-=Y¥ MOMINAL 229,35 229.35
T-=¥Y¥Y ACTUAL 233.22 238.08
X REDUCTION -4.89 =31.80

FROM MOMIMAL
DATA SUWMMARY FOR BRIDGE 3502 OF 42102
% RECQUCTIONM {AREA)

PENETRATION (FRCM MOMINAL

% REDUCTION J==XX

% REDUCTION I--¥y

FROM MOMIMAL ==MILS) FROW NOMINAL FROM NOMIMAL
FACIA BEAM =1,.40 ~3.pa =-4.83 =2.75
AVERAGES
INTERIDR REAH Q.00 Q.00 0.00 0.00
AVERAGES
BRIDGE AVERAGES -1.90 -3.84 ~1.88 «2.7%

507 OF azt0z NORTH TERRITORIAL ROAD OVER EB Mt4
READINQS TAKEM J FEET NORTH OF SOUTH ABUTMENT

ROADWAY OPEN YO TRAFFIC FALL 187%

ERIBGE ENVIROMMENT OPEN
16 FEE

OVER
AURAL LOW TRAFFIC VOLUME

pEAM. 1 BEAM 3

FACIA INTERIOR

wPG wWPa
MNOMINAL AREA 43 .2500 43, 1500
{TNCHES»x2)
ACTUAL AREA 43,8938 43.5633°
{INCHES#x2)
X REDUCTION =%,48858 -.T2a5
FROM MOMINAL
% REOUCTION 3.6501 4.3758
FRU_H UPPER LIMIT
%X REDUCTION  -3.3773 -2.5390
FROM LOWER LIMIT
PEHETRATICH =4,08 -$.97
{FROM NOMINAL)
UPFER LINIT 10.48 12.54
LOWER LIMIT -$,02 =8.94
I-=XX NOMINAL 18683.58 18683.58
T-=XX ACTUAL 1884408 18777.27
% REDUCTION -1.40 ~0.50
FROM MONIHAL o
T-=Y¥ MOMINAL  229.42 229, 42
T-=¥Y ACtTuAL 232.97 2730.05
% RECUCTION -1.88 ~9.28

FROM NOMIMAL

BRIOGE STARTED 1916
READINGS TAKEM 5/3
OPEN TO TRAFFIG (DVER) 10/22777

STEEL IN PLACE 1/219/77
DECK COMPLETED 6/18/77

DATA SUHWARY FOR BAIDGE

503 OF 81102

% REDUGCTION {(AREA)
FROM NOMIMAL

FACIA BEAM =1.49
AVERAGES
INTERIOR BEAMW 0.7
AVERAGES ~
BRIDGE AVERAGES -t. 14

PEMETRATION (FRGM MOMIHAL
=-MILS)

=-4.0% st

=t.97

-3.01

X REDUCTION I-=XX
FROM HOMINAL
1,40 '
~0.50

-0.95

% REQUCTION I=«YY
FROM MOMINAL
=1.8%

=-Q.28

~0.91




504 OF 82102 EB Mtd UNDER RIDGE ROAD

READINGS TAKEN T FEET HORTH OF SQUTH ABUTMENT
ROADWAY OPEN TO TRAFFIC FALL 1579

BRIDGE ENVIROMMENT QPEM
QVER 15 FEET
RURAL LOW TRAFFIC VOLUME

BEAM 1 HEAM 4
FACIA INTERIDR
wWPG PG

'NOMINAL AREA 41,5519 41,5518

{INCHES#hx2)
ACTUAL AREA 41%.7468 42,0309
(INCHES%%2)

% REDUCTION . -0O.d4685 -1.1528

FROM NOMINAL

% REDUCTION 4.6185 3.4688

FROM UPPER LIMIT

% REDUCTION -2.2082 -2.3054

FRDOM LOWER LIMIT

PEMETRATION -1.27 + =3,36
{FROM HOMIMAL)

UPPER LIMIT 14,47 12.18
LOWER LIMIT -6.33 -8.32
E-~XX NOMINAL 15680.81 16680, 61
1--XX ACTUAL  $5§750.90 15827.97
% REDUCTIOM -0.45 -0,94
FROM MOMINAL

L-=YY NOMIMAL 76.74 76.74
T-~¥Y ACTUAL 7.1 77.28
% REDUCTION -0.439 -0.71

FROM NOMIMAL
BATA SUMMARY FOR BRIDGE 504 OF 82102

) % REDUCTION {(AREA)
FROM NOMINAL

FACIA BEAM «0.q7
AVERAGES
INTERIOR BEAM -1.15
AVERAGES
BRIDGE AYERAGES -0,81

BRIDGE STARTED 1378
READINGS TAKEN' 5/3%/79

OPEN TQ TRAFFIC {OVER) $Q/22/77

STEEL IM PLACE 1/15/77
DECK COMPLETED 8/27/77

PENETRATION (FROM NOMINAL % REDUCTION I--XX = REDUCTIOH I--rY
«=MILS) FROM HOMIMAL FROM HOMIM.

«1.37 Q.45 -0.43

«3.38 =-.94 =0, Tt

=-2.38 ~0.69 ~-0.60

S05 OF 81102 WH M14 UNDER BECK ROAD

READINGS TAKEN 3 FEET FROM MORTH ABUTMENT
ROADWAY OPEM TO TRAFFIZ FALL 1979

BRIDGE ENVIROMNMENT QPEN
OVER 15 FEET
RURAL LOW TRAFFIC VOLUNE

BEAM 1
FACIA
WPG
HNOMINAL AREA 73,5000
{ INCHES*®*2})
ACTUAL AREA TJ.1467
(I'NCHES"Z)
¥ REDUCTION 0, 4807
FROM HOMINAL
%X REDUCTION %.21189

FROM UPPER LIMIT

% REDUCTICM =0. 7637
FRON LOWER LIMIT

PENETRATION 1.92
{FROM MOMINAL)

UPPER LIMIT 21.95
LOWER LIHIT -3.02
I--XX HOMIMAL J6402.28
I--XX ACTUAL  J6S57.28
X REODUCTION -0.43
FROM MOMINAL

I=~¥YY NOWMIMAL 819.9
I--VY ACTUAL  621.87
% REDUCTION -0.02

FROM MOMIMAL
DATA SUMMARY FoR BRIDGE $0O5 OF 81102

% REDUCTIOM {AREA}
FROM HOMIMAL

FACIA BEAM 0.4a
AVERAGES
IMTERIOR BEAM Q.00
AVERAGES
BRIDGE AVERAGES Q.43

PENETRATION (FROM NOWIMAL

==MILS) FROM ROM INAL
1,82 -0.43
0.00 0.co
1.92 -~0.43

BRIOGE STARTEQ t3976.
READINGS TAKEN 5/31/79
OPEN TO TRAFFIC (OVER} 12/ 2/77

% REDUCTION I--XX

STEEL IM PLACE 7T/30/77
DECK COMPLETED 8/24/77

% REQUCTION I--YY
FROM MOMINAL
-.J2

0.09

-0.J2
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505 OF 832102

EB M14 UNDER BECK ROAD
REAOINGS TAKEN 3 FEET FROM SOUTH ABUTHENT
ROAD WAY OPEN TO TRAFFIC FALL 1379

BRIDGE EMVIRONMENT OPEN .
OVER 15 FEET
RURAL LOW TRAFFIC VOLUME

BRIDGE STARTED 1376.
READINGS TAKEN 5/31/
OPFEM YO TRAFFIC IUVEH) 12/ 3777

BEAM 1
FACIA
WPG
NOMIMAL AREA 82. 1250
{ INCHES*=%2)
ACTUAL AREA a41.4800
{1 INCHES*==2)
% REDUCTIOM =0. 4323
FROM NOMIMAL .
X REDUCTION 4.3229

FROM UPPEA LIMIT

%X REDUCTION

=-1,6793

FROM LOWER LIHIT '

PEHETRATION -%.75
{FROM NOMIMAL)

UPPER LIMIT 18.44%
LOWER LIMIT -6.73

I--XX MOMINAL 32648.80

I==XX ACTUAL 32735.83
%X REDUCTION -0.28
FROM NOMINAL

I==¥Y NOMINAL BZ1.23
I-=¥¥ ACTUAL az7.03
% REDUCTIOM -0.71

FROM NOMINAL

DATA SUMMARY FOR BRIDGE SOS OF 32102

STEEL IN PLACE 7/30/77
OECK COMPLETED 9/24/77

FACIA BEAN
AVERAGES

IMTERIOR BEAM
AVERAGES

BRIDGE AVERAGES

X REDUCTIOM {AREa)
FROM MOMINAL
-0.4)

Q.00

-0.43

PENETRATION (FROM MOMIMAL
==MILS)

~1.78

Q.00

=1.78

% REDUCTION I--XX
FROM NOMINAL
~0,28

@, 00

~Q.28

% REPUCTION I--¥Y
FROM HOMIMAL

“3. 71

o.0Q

=-0.71

506 OF B2102

NOMINAL AREA -
(INCHES®=2)

ACTUAL AREA
{ INCHES:*x2}

% RECUCTION
FROW NOMINAL

% REDUCTIOM
FROM UPPER LI

X REDUCTION
FROM LOWER LI

PENETRATION
{FROM MOMIMAL

UPPER LIMIT
LOWER LIMIT

T==Xx NOMIMAL

IauXX ACTUAL

X REQUCTION
FROM MNOMNIMAL

*I==YY MOMIMAL
L==¥Y ACTUAL

% REQUCTION
FROM NOMINAL

KB Mt14 OVER SHELDON RQAD
REAOQIHGS TAKEM 3 FEET £a5T OF HES'I’ ABUTHEHT
ROAQWAY OPEH TO TRAFFIC FALL 18

BRIDGE EMVIRONMENT OPEM

BRIDGE STARTED 1976 .
UMDER 45 FEET

READINGS TAKEM 5/31/79
OPEN TO TRAFFIC {QYVER)

STEEL IM PLACE 11/43s77
DECX COMPLETED 5/17/7a
OPEN TO TRAFFIC (UMOER} 12/ 2/77

RURAL LOW TRAFFIC VOLUNE 1043479
pEAM 1 BEAN 1
FacIA INTERIOR
WPG wPG
6. 97¢0 18.9760 |
37.0800 37.0267
-0, 2813 -a. 1370
4.7963 a.9332

NIT
~2.0166 ~1.8698

MIT
-0._82 -0, 40

)

14,72 15 ta
-5.78 . =8.35
11099 69 1109069
11150_ a4 1113436
-0.54 ~0.39
54.04 B4.04
54,87 54,58
-1.16 =100

DATA VSUIIHARY FOR BRIDGE 306 OF 32102

%X RECUCTION {AREA}

FENET:.?T!DN {FROM NOMINAL

X REDUCTION I-—-XX

FRON NOMIMAL =—MIL FROM NOMIMAL
FACIA BEAM -0.28 -0.82 0,54
AVERAGES |, :
INTERIOR SEAM ~0. 14 ~0.40 -0.3%
AVERAGES
BRIDAK LYERAGEN -3, 29 ~0.61 =0.47

% REDUCTION I-=YY
FROM MOMINAL
=1.18

=1.00

-1.08
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506 OF §1102 WB Mi4 OVER SHELDOM ROAD

READINGS TAKEM 1 FEET EAST OF HEST ABUTHENT

ROADWAY QPEN TO TRAFFIC FaLlL 19
BRINGE EHVIRONHEHT OPEN

BRIDGE ITARTED 1976,

UNDER 15 FEET READINGS TAKEM 5/31/79
RURAL LOW THAFFIC voLuKa OPEN TO TRAFFIQ {OVER) 10/31/79
BEAM 1 BEAN 23
FACIA IMTERI0R
wPG wPG
NOHINAL AREA  17.7500 37.7%00
( INCHES=x2} . v
ACTUAL AREA 37.9992 17.8343
{ INCHES=*2} .
% REDUCTION -0, B600 ~G,2130 .
FROM NOMIMAL
% REDUCTION 4.4387 4.8516
FROM UPPER LIMIT
X REDUCTION -2.5347 ~2.0855
FROM LOWER LIMIT
PEMETRATION -$.79 -G.6¢
{FROM KOHINAL)
UPPER LIMIT 12.69 13.88
LOWER LIMIT ~6.76 -5.57
T-—-XX NOMINAL 12736.04 12736.04
I=-XX aCTUAL  $2785.73 12694 .99
% REDUCTION -0.39 Q.32
FRDM NOMINAL
I--Y¥ HOMINAL 139,15 139, 1%
I~=¥Y ACTUAL 139,26 137.51
% REDUCTION -0.08 1.18

FROM MOWIMAL
DATA SUMI

MARY FOR BRIDGE $06 OF 82102

% REDUCTIOM {AREA) FE:;I:?TIOH {FROM NOHINAL

FROM HOMINAL ROM HOMIMAL
FACIA BEAM -Q.66 -1.79 -0.39
AVERAGES
INTERIOR BEAM -0.22 =0.61 Q.32
AVERAGES
BAIDGE AVERAGES -0.44 . -1.20 =0.03

ﬂ REQUCTION I--XX

STEEL IN PLACE $2r13/77
DECK COMPLETED §/17/74

QPEM TO TRAFFIC (UNDER} 12/ 2/77

% REQUCTION I-=YY
FROM HQMINAL

-0.08

508 OF 81102

M14 OYER HINES ROA
READINGS TAKEH 20 FEET WEST OF EAST ABUTHENT

BRIDGE ENVIRONMENT INTERMEDIATE BRIDGE STARTED 1876,
EET

QVER 15 _FEE READINGS TAKEN 10/21/80
RURAL LOW TRAFFIC VOLUME OPEN TO TRAFFIC {QVER) 10/ 3/79

BEAM 1 BEAW 3 BEAM 4 BEAM 11 BEAM 2
FACIA INTERIOR INTERIOR INTERIOR INTERIOR
wea wPG wPG wPG wPG

MNOMIHAL AREA 105.6250 105, 6250 105, 6250 106. 6250 406, 6250

(IHCHES*22)

ACTUAL AREA  {07.432% 107, 4882 106,5942 106.7467 106, 7400

{ INCHESa%2)

% REDUCTION -3.4272 =1.7641 -0.9176 -1.0619 =1.0556

FROM MOMIMNAL

X REDUCTION 2,3247 2.0003 2_8155 2.67ES 2.6316

FROM UPPER LIMIT

% REDUCTION =2.2100 -2.5495 -$.6964 -1.8419 =1.8355

FROM LOWER LINIT .

PEMETRATION «9.10 -11,25 =5.85 ~8.77 -8.73

{FROM NOMINAL) .

UPPER LIMIT 15.39 13,125 18.65 $7.72 17.76

LOWER LIMIT -13.93 =16.13 -10,74 =~11.66 -11.62

I==XX MOMIMAL 51417.23 51817.23 51817.23 %31817.23 51817.23

L==XX ACTUAL 51870.65 $2929,86 S525989.56 $2620.03 $2621.72

X REDUCTION ~2.03 =2,15 -1,49 =-1.55 =155

FROM NOMIMAL

I-=-¥Y NOMINAL 1834.26 1834, 26 854,26 189426 1894.26

I==¥Y ACTUAL  1327.37 1935.25 1919.94 192Q.68 1910.41¢

%X REDUCTION ~1.75 2.6 -t.49 -%.39 -0.8%

FROM HOMIMNAL

DATA SUMHARY FOR BRIDGE

FROM NOMIMAL ==MILS) ROM MOMINAL
FACIA BEAM 0.3 -8.78 . -‘.U!
AVERAGES .
IHTER1ICR BEAM =1.3a4 ~-8.55 -1.80
AVERAGES
BRIDGE AVERAGES -1.22 ~T.78 -1.78

508 oF 82102 .
% REDUCTION {AREA) PENETRATIOM (FROM MOMINAL

l‘. REQUCTION I--XX

STEEL IN PLACE 12/ 4777
DECK COMPLETED 6/ 7/77
OFEN TO TRAFFIC {UNDER}

BEAM 13 BEaM 14
INTERIOR FACIA
WPG wWPG
105.62150 105.6250
197.63133 106.0308
-1.8014 -0,3843
1.8681 3.3291
~1.6878 =1.159%0
-12.13 =2,45
11.37 22.05
-17.01t -7.33
%1817.23 $1817.23
. 52984 .38 52441.71
=-2.25 -1.21
$894.28 1894.26
1936.91 1905.53
=2.35 =0.53

% REDUCTIOM I--YY
FROM NOMINAL
=1.97

-1.61

-1.48

T 7T
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S10 OF 82102

BRIDGEsEﬂgxzﬂH‘HEHT INTERMEDIATE
3

ROGINWOOD DRIVE OVER EB Mi4
READINGS TAKEM tO FEET NURTH OF SCUTH ABUTHENT

BRIDGE STARTED t376.

- STEEL IM PLACE 11/17/77

FROM NOMINAL

DATA SUMMARY FOR BRIDGE S¥4 OF 82142

FACIA BEAM
AVERAGES

INTERIOR BEAM
AYERAGES

BRIUGE AVERAGES

X REDUCTION {AREA)
FROWM NOMINAL

3.72

z.98°

PENETRATION (FROM MOMIMAL
T ~=MILS)

12.%0
10.24

i0.88

%X REDUCTION I--XX
FROM NOWINAL

% REDUCTIDM I-=YY
FRON HOMINAL

2.7

8.17

OVER 1 READINGS TAKEN 10/21/80 DECX COMPLETED. §/26/78
RURAL HIGH TRAFFIC VOLUME CPEH 70 TRAFFIC {QVER) &/30/78 OPEM TG TRAFFIC (UNDER) 10/31/79
BEAM t BEAM 2 BEAW =¥ BEAM 4
FACIA INTERIOR INTERTGR FACIA
PG WPG WPG wWFg
" NOWINAL AREA  67. 1250 67.1150 67.1250 67. 1250
{INCHES=w2) A -
ACTUAL AREA 67,5800 67,3300 8T7.093¢ 67.2068
{ INCHES=%2)
% REDUCTION -0.6778 ~0. 1684 0.0476 -0. 1220
FROM NOMINAL
%X REDUCTION 2.9372 3.4389 3.6365 J. 4730
FROM UFPER LIMIT -
% REDUCTION =1.6607 -1,.1342 -0.5282 -1.008%
FROM LOWER LIMIT
PEMETRATION -3.38 -0.78 0.24 -0. 61
{FROM NOMIMAL)
UPPER LIMIT 15.19 17.78 19.81 17.96
LOWER LIMIT -8.20 -5.50 -4.58 ~5.43
I==XX NOMINAL 30918.05 20916.08 20915.,03 0618,.085
I-=XX ACTUAL 23210.47 21110.87 11192.82 FAERI. N 1]
% REDUCTIOM -1.41 -0.,93 ~1.32 -0.97
FROM MOMIMAL
I==¥V MOMIMAL  S22.62 522.62 522,62 $21.62
I+=¥Y ACTUAL 529,91 523,44 EJ2.10 523.04
% REDUCTION =-1,39 =-%.30 =1.83 =§.23 =
FROM MOMINAL
DATA SUMMARY FOR BRIDGE S10 OF 32102
% REQUCTION {AREA} PEMETRATION {FROW NCMINAL % REDUCTION I--XX % REDUCTION I--v¥
FROM NOMINAL ~-=-MILS} FROM NOMINAL FROM MOMIMNAL
FACIA BEAM -0, 40 +1.89 =-1.19 =1,3%
AVERAGES
INTERIOR BEAM -0.05 -0.37 -1.13 -1.57
AVERAGES
BRIDGE AVERAGES -0.23 1,13 -, 16 -t,44
$34a CF B2412 HB 8 MILE SERVICE ROAD OVER SH US10
READINMGS TAKEN t5 FEET EAST OF WEST AHUTMENMT
READINGS ON SPAN 1
BRIDGE ENVIROMMEMT TUNNELED BRIDGE STARTED 1965, STEEL IN PLACE 4/ 6/64
DVER 18 FEET READINGS TAXEN S5/16/7 DECK COMPLETED 4d/28/64
URBAN WIGM TRAFFIC VOLUME OPEN TO TRAFFIC (OVER)® %/18/E4 CPEM TO TRAFFIC {UNDER) 7/ 0/65
BEAM 4 BEAM 2 BEAM 3 BEAM & AN & BEAM 6
FACIA INTER IGR INTERTOR INTERIOR :mznun INTERIGR
WFB WFE wWFB WEB
NOMINAL AREA 39.7023 19.7029 J19.7023 29.7029 38,7023 33,7029
{ INCHES =32}
ACTUAL AREA 38,2262 18.817a 38.4154 38,2104 38.5295 38,6800
{INCHES==2}
X REDUCTION 3.7194 2,23604 3.2420 2.7532 2.9556 2.5764
FROM NOMINAL
% REDUCTIOM 8.0677 a.6150 S.6030 B.1068 £.3228 4.9526
FROM UFPER LIMIT
% REDUSTI 1.28507 -0. 7765 0.7621 1.2918 0.4673 a.
FRON LOWER LINIT oree
PENETRATIOM 12.90 7.73 11.24 13.09 10.125 8.3
(FROH NOMIMAL}
UPPER LIMIT 21,56 18,40 19.91 21.70 18,92 17.60
LOWER LINIT 4.13 -0.93 2.58 4,37 1.58 0.28
I==EX NOMINAL 7801%.87 TEO1.87 T301.87 T801.47 Ta01.87 ‘7801 .87
T-=XX ACTUAL  7494.72 . 7810.28 756,88 7639.30 7870.73 7885 44
%X_REDUCTION 3.84 7.48 3.14 N .
FROM NOMIMat . 2.96 .77
I==¥Y NOMINAL 226.24 226.24 27624 228.24 2218.24 226.24
I--YY actuaL 204.22 20867 708,42 207.79 207.76 207,03
% REOUCTION a2.72 7.77 5.T8 a.13 8.17 3.49
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34 OF 32112 EB 8 MILE OVER MB US1{O

READIMGS TAKEN OM SPAN I OVER QUTSIDE LANE

BRIDGE ENVIROMMEMT TUNMMELED
E

OVER 15 FEET

BRIDGE STARTED 1965.
READIMGS TAKEM &/16

/7
OPEN TD TRAFFIC (OVER) 2/21/64

STEEL IN PLACE - 1/24/64
OECK COMPLETED 2/12/54
OPEM YO TRAFFIC (UMOER}

URBAN HIGH TRAFFIC VOLUME 7/ 0/65
BEAM 4
IMTERZIOR
WFB
HOMIMNAL AREA 29,7029
(INCHESA%2)
ACTLIAL AREA 39.5477
(IHCHESxr2) .
X REDUCTXON ©.3%08% '
FRDM NOMINAL -
% REDUCTION 2.8204
FROM UPPER LIMIT
% REDUCTION «2.1632
FROM LOWER LIMIT
PENETRATIOM 1.36
{FROM MNOMIMAL}
UPPER LIMIT 10.02
LOWER LIMIT =7.31%
I-=XX NOHMINAL 7T301.87
1--XX ACTUAL . 7691.37
% REDUCTION 4.42
FROM HOMINAL
I--¥Y MHOMINAL 226.24
I--YY ACTUAL 209,94
% REDUCTION 7.21
FRCH NOMINAL -
DAYA SUMMARY FOR BRIDGE $34 OF 82113
% REIH.ICT:IDN (AREA) PEMETRATION (FROM NOHINAL % REDUCTION I--XX % REDUCTION I-=YY
FROM NOMIHAL =<MILS} FROM NOMINAL FROM NOMINAL
FAGCTA BEAM 0.0 ©.00 0.00 Q.00
AVERAGES
INTERIOR BEAM 0,39 1.36 1.42 7.2¢
AVERAGES
BRIDGE AVERAGES .19 1.36 $.42 T.2%
$34 OF azt12 EB 8 WILE OVER S8 USio
READINGS TAKEN ON SPAH 2 QVER OUTSIDE LANE
BRIDGE ENVIRONHMENT TUNMELED BRIDGE STARTED {365, STEEL IN PLACE 1/24/64
QVER 15 FEET READINGS TAKEN 5/16/7 QECK COMPLETED 2/t2/64 .
URBAN HI&GH TRAFFIC VOLUME OPEN TO TRAFFIC tuv:n) 2724764 OPEM TO TRAFFIC {UNDER) 7/ ©/6§
BEAM 1 BEAM 3 BEAM 7 BEAM O
FACIA INTERIOR !HTERIDR FACIA
WFB WFB WFB Lid:)
NOHTIMAL AREA 3%.7019 39,7029 39.7019 J9.7029
t IHCHES %2}
ACTUAL AREA 39,1913 38,9384 39.7760 33.6745
(INCHES=*2} )
% REDUCTIOM 1.2888 1.7745 -0, 1839 ©.0716
FROCM MOQMINAL -
% REDUCTION 3.6964 4.1702 2.259%6 2.5088
FROM UPPER LIMIT
% REDUCTIDN =1.2423 =0, 7441 =2,7527 =2.4506
FROM LOWER LIMIT
PENE TRATION 4.a7 6. 15 ~0.64 0.25
"{FROM MOMINAL)
UPPER LIMIT 13.14 14,82 8.03 8,92
LOWER, LIMIT ~-4.20 -2.52 -8,21 .42
T«=XX NOMIMAL 7801.87 7801.87 78Q1.87 T80%.87
I--XX ACTUAL TE1¢.58 7535.00 T112.54 TT16.88
% REDUCTION 2.1 2.65 1.02 .10
FROM NOMINAL
I--¥¥ MOMIMAL 226.24 126.24 226.24 226.24
I«=¥Y aCTual 208.21 206.83 210.78 211,78
X REDLICTION 7.92 8.67 7.01 8.39

FROM MODNIMAL

DATA SUMMARY FOR BRIDGE $Ja OF B2112
X REDUCTION {(AREA}
NOMINAL

FROM NO
FACIA BEAM 0.68
AVERAGES
INTERIOR BEAM .30
AYERAGES
BRIDGE AVERAGES Q.74

PEMETRATION (FROM HOMINAL
wuMILS)

2.76

% REDUCTIOM I==XX X REOUCTION I~-YY

FROM MOMINAL
1T

1.a3

.72

FROM NOMIMAL
7.1m

7.84

7.%0
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SOE QF 82112 £R 1696 UMDER FARMINGTOM ROAD
REAGINGS VAKEM 12 FEET NORTM OF SOUTH ABUTMENT

BRIDGE EWYIROMMENT IMTERMEDIATE BRIDCE STANTED 1974, STEEL IN PLACE 7/ 0175

UNOER 15 FEET READINGS TAKEN 11/ 5/80 DECK COMPLETED ©/ ©
URBAN HIGH TRAFFIC VOLUME OPEN To TRAFFIC {OVER} o7 ©/ O QPEMN TO TRAFFIC (UNDER) 14/21477
BEAM BEAM 2 BEAM 3 BEAM 4 BEAH S BEAM 6 BEAM 7
FACIA INTERIOR INTERIDR INTERIOR INTERIOR INTERIOR xu'rznmn
wWFae 1] wWFB WFB wWFB WFB
NONINAL AREA 44,1574 dq. {574 a4, 1573 44,1874 44,1574 44,1574 44,1574
{ INCHES=¥2)
ACTUAL AREA 43 .8265 44,0003 43.6178 43,2273 41,7173 42,7043 42,8262
( INCHES®»2) .
% REDUCTION °  ©.749) ' Q.3557 t.2226 2.1062 0,.9966 3.2893 3.0145%
FROM NOMINAL
% REDUCTION 3. 1700 2.7861 ' 3.8318 4,4939 3.4143 5,B481 5.3800
FROM UPPER LIMIT :
% REDUCTION =1.7956 ~2,1992 =t.3102 ~0,4029 -1,5419 ©.2096 0.6277
FROM LOWER LIMIT
PENETRAT ION 2.89 1.7 4,71 8.12 7.84 12.68 11,52
(FROM NOMIMAL}
UPPER LIMIT 12.52 11.04 14.38 17.76 13.4a 12.32 21,28
LOWER LIMIT ~6.75 -5.27 -4.92 1,52 ~5.79 3.04 1.98
I==XX NOMINAL  9015.40 8015,40 9015, 40 8015,40 0015.40 9015, 40 9015, 40
T-=XX ACTUAL 8315,43 8964.50 8919.44 853,32 £940.08 8766.73 8739,.51
X _REDUCTIOM .19 0.66 1.08 1.80 c.8a 2.78 2.39
FROM MOHIMAL
I--¥Y MOWMIMAL  2658.52 269,52 268.62 159.62 269.62 263,62 269.62
I==YY ACTUAL 263.22 264,92 265.13 262.67 265,72 260,08 261,16
% REDUCTION 2.4 1.7¢ +. 567 1,58 1.44 .58 .14
FROM NOMIMNAL
BEAM & BEAM & BEAN 10 BEAM 11 BEAM 12
IMTERIDR INTERIOR INTERIOR INTERIOR FACIA
NFR wWF8 WFB wFB wFB
NOMINAL AREA 44,1574 44, 1574 44,1574 44,1574 44 1574
[ INCHES»w2)
ACTUAL AREA 42_8844 43,7774 42.9561 45.01E9 43,6008
IMCHES»» 1)
% REDUCTION 2.68563 0.8611 2.7204 =1.9464 1.2604
FROM HOMINAL
% REDUCTION 5.0J08 3.2791 5.0931 Q5401 3.6638
FROM UPPER LIMIT . .
X REDUCTIOM O. 1803 ~1.6310 0, 2280 -4,5605 «1.2714
FROM LOWER LIMIT .
PENETRATION 10.24 3.32 10.43 -7.50 4.86
(FROM NOMINAL)
UPPER LINIT 19.88 12,96 T 20,12 2.1 © 14,49
LOWER LIMIT ©.60 =8.32 0.8 -17.14 -4.78
ToaXX MOMIMAL  9015.40 8015,40 2015, 40 8015.40 #0145, 40
I--XX ACTUAL 2301, 15 8352.75 2803.857 9145,24 89008.25
i
% REDUCTION 2.30 a.59 1.38 =-1,44 1.19
FROM NOMINAL
I-=¥YY NOWIMAL  268.62 169,52 169.62 269,52 269.82
E=s¥Y ACTUAL 260.85 265.54 . 281,25 270.42 284,76

% REDUCTION 3.35 1.51¢ J.11 =0, 30 .80
FROM MNOMINaL .

DATA SUMMARY FOR SRIDGE 506 OF 82122
% REDUCTION (AREA} PENETRATION (FROM MOMIMAL X REOUCTION I--XX % REDUCTION I--yY

'_;- FROM NHOW. ~=MILS) . FROM HOMIMAL FROM MOMWINAL
FACIA BEAM 1.00 . J.87 1.18 1.07
AVERAGES
IMTERIOR BEAM 1.83 5.89 1.34 z.47
AYERAGES

BRIDGE AVERAGES 1.44. 5.55 1.2% 2.18
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$18 OF 32112 E8 196 UNDER FENTQ
READINGS TAKEN & EE[T NDRTH QF SOUTH ABUTMENMT

BRIOGE ENVIROMMENT INTERMEDIATE BRIOGE STARTED 1274, §TEEL IN PLACE 2/ 7/78
UNDER 15 FEET READINGS TAKEM 19731/ DECK COMPLETED 5/15/76
URBAN HIGN TRAFFIC VOLUME QKN TG TRAFFIG mvinl ®ior 078 OFEN T0 TRAFFIC {UNBER) 19/ 0/T7
BEAM 1 BEAM 7 BEAM 2 BEAM BEAM & BEAM &
FACIA INTERIOR INTERIOR IHTHRIOR IMTERIOR FACIA
WPG wPa wpPa L] WPG WPG
NOMIMAL AREA £40, 0000 B0 . COOD 5O, OO0 60 . 0000 50,0000 50, COOD
{INCHES*®x2)}
ACTUAL AREA  50.2300 4%, 1786 £0.0286 49,8457 as.8714 49,9000
(INCHES=®%32)
% REDUCTION ~g, BEOD 1.2429 -0, 0771 0.3086 Q9,281 &, 1000
FROM NOMIMAL
. % REDUCTION 41677 5.m858 4.6279 a,9955 4.3465 4.8920
FROM UPPER LIWIT
% REDUCTION =1.8438 -Q,.0178 ~1.3546 -0.9640 =-1,0161 «1.0739 .
FROM LOWER LIHIT
a PENETRATION «2.20 a.87 -0,30 1.1 1.01 .78
{FROM MNOMIMAL}
UPPER LIMIT 17.15 24.22 19.04 20.58 20.35 20.13
LOWER LIMIT -7.14 . -2.07 “5.25 -3.73 -3.93 -4.16
I==XX MOMIMAL 15358.308 15358.93 15353.98 15368,.38 15358.38 15358.948
I-=XX ACTUAL  15447.54 15169.26 16418.39 {54t4.58 15410,08 15412.01
% REDUCTION -Q .58 1.24 =-0.,J9 -0, 38 -Q,33 ~Q.35
FROM NOMINAL
1--¥Y MOMINAL 360.42 160,42 360.42 360.42 160.42 160,42
I=-=¥Y ACTUAL J60. 14 353.84 J160.44 J61.01 360.42 J60.45
% REDUCTION Q.08 1.819 =-0,01 -3, 47 -0.00 =0,0%
FROM NOMIMNAL
. DATA SUMMARY FQR BRIDGE S5%8 OF 82132
% REDUCTIOM {AREA} PEMETRATION (FROM MNOMIMAL X REDUCTIGN I-=XX % REDUCTION I==VYY
FROM NOMINAL ~=MILS) FADH MOMINAL FROM NOMINAL
FACIA BEAHW -. 12 -0,.71 =-0,46 [= ]
AVERAGES
INTERIOR BEAM ©.a3 1.70 0.04 0.1
AVERAGES
BRIOGE AVERAGES Q.23 Q.90 =-Q.13 Q.28
$23 OF 82122 WB 195 UNOER SCHOOLGRAFT AVENUE
READIMNG TAKEN 5 FEET SOUTH OF MORTH ABUTHENT
BRIDGE EMNYIRONMENT INTERMECIATE BRIDGE STARTED 151’0 STEEL IN PLACE T /T
UNOER 15 FEET READINGS TAKEM 10 1/8 DECK COMPLETED 3/ 0/71
URBAM HIGH TRAFFIC VOLUME OPEN TO TRAFFIC |DVER) 12/ ©/72 OPEN TQ TRAFFIC (UNDER} t2/ Q/7%5
BEAM f HEAM 2 BEAM 23 BEAM 4 BEAM 5 "BEAM 1] BEAM 7
FACTA INTERIOR INTERIOR INTERIOR INTERIOR INTERIOR FACIA
wPa wPG ) wPG WPG WPG WFG WFG
NOMIHAL, AREA 48 . 0000 48 , HOoD 48 . 0000 48 D000 a8, 0000 48 . OO0 a8 . SO00
{INCHES==2)
ACTUAL AREA 47,4767 47.7217 a7.5167 45,9317 " a7.6317 47,3573 46,9303
{ INCHES*%2)
% REDUCTION 1.7152 ' 0.5793 1.0069 2.2257 9.7674 1,2558 2,0B68
FROM HOMINAL
% REDUCTIOM 6. J955 5.1142 5.7105 6.8816 £.4927 5.95%77 6.743)3
FROM UPPER LIMIT ) .
%X REDUCTION 0.0792 -1.08a2 -0, 6500 o.5891 . -0.8936 -0,1972 0.4473
FROM LOWER LIMIT
PEMETRATION 5.18 1.75 3.04 8.72 1.32 1.719 6.30
(FROM NOMIMAL)
UPPER LIMIT 20.27 18.84 18,13 21.84 17.41 15.88 " 21,39
LOWER LI“ITV a.21 ~3.22 ~1.33 1.7% -2.65 =-f.18 1.1
I-=XX MOMINAL 18868,50 18868, 50 1886650 18868 .50 18364.50 18863.50 18868.50
l- T==XX ACTUAL 87T, 18 18964.32 $8763.15 18671.84 18523.4) 10384.07 18743.37
% REDUCTICHN .52 -~0.51 Q.56 1.04 o,21 -Q.07 Q.66
. FROM MOMIMAL
I--¥Y¥ NOMINAL 512.50 512.50 512.50 512.50 £12.50 512.50 512.%50
" I~-~-¥YY ACTUAL 511,74 518,69 509.78 BO8 .40 S11.84 B4 54 513.89
. : % REDUCTION -g.24 -1.21 " 0.53 o.81 -0.07 0,40 -0.21

FROM HOMINAL
DATA SUMMARY FOR BRIDGE $23 OF 232122
% REDUCTION {AREA} PENETRATION (FROH MOMIMAL % RECUCTION I--XX % REDUCTION I-=YY

FROM KOMINaL ==MILS} - FROM MOMINAL FROMN NOMINAL
FACIA BEAH 1.90° B.74 Q.53 =0,34
AVERAGES’
INTERIDR BEAM 1.17 3.82 Q.15 -0, 11
AVERAGES .
i BRIDGE AVERAGES 1.1a 4.18 Q.34 -0, 14
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513 OF 81123

HOMIMAL ARER
{ INCHES®=])

ACTUAL AREA
({INCHES#u=2)

X REDUCTIOM
FROM NOMINAL

X REDUCTICH

W8 I96 LOCAL UNDER FULLERTOM AVEMU,

E
READINGS TAKEM S FEET SOUTH OF MORTH ABUTHENT

BRIDGE ENVIRONMEMT IMTERMEDIATE
QVER 15 F
URBAN HIGH TRAFFIC YOLUME .

FROM UPPER LIMIT

% REDUCTIOM

FROM LOWER LIMIT

PEMETRATION

{FROM MOMINMAL}

UPPER LIMIT
LOWER LIMIT

T=w)X HOMINAL

I-=XX acTuaL

% REDUCTION
FROM NOMINAL

I--¥Y HOMIMAL

I-=¥YY ACTUAL

% REDUCTION
FROM MOMINMAL

NOHIMAL AREA
{INCHES®=Z)

ACTUAL AREA
{ INCHES#®%2)

% REDUCTION
FROM MNOMIMAL

% REQUCTION

FROM UPPER LIMIT

% REDUCTION

FROM LOWER LIMIT

PENETRATION
{Fl

ROUM NGMIMNAL}

UPPER LIMIT
LOWER LIMIT

T==XX NOMINAL.

I==XX ACTUAL

% RECUCTIOM
FROM NOMIMAL

I--¥Y HOMINAL
I=-=YY ACTUAL

% REDUCTION
FROM MOMIMAL

BEAM 1 BEAM 2 REAM 3
FACIA INTERICR INTERIOR
wWFB WFB wWFA °
51,5359 53,5358 53.5359
51.8160 53,1147 63.3589
1.3447 0.7888 ©.330
3.7509 3.2088 2.761a
-1.1049 -1.7872 -2.1350
8.27 2.87 1.54
17.94 15.13 3.1
-5.33 -7.990 -10.12
11224.86 11284, 86 11204 88
11081.85 111471 11215.88
1.80 1.5 0.81
347.19 34719 3a7.19
336.00 236.45 142.79
3.12 .09 1.27
BEAM A&
FACTA
er
47,0809
4%.93J)6
2.209%
4.6922
~O. 1954
9.49
19.76
-0.78
pTaz. 98
2481.83
1.67
294.65
243,08
3.93

DATA SUMHARY FOR BRIDGE St3 OF 81113

FACIA HE
AVERAGES

INTERIOR
AVERAGES

BRIDGE AYERAGES

% REDUCTION {AREA)
FROM HOMINAL

AM _1.83 7.0
BEAM -0.04 -3.18
0.42 1.84

BRIDGE STARTED 1370
READINGS TAKEN 10/3
QPEM TO TRAFFIC (OVERI

BEAM 4
INTERIDR
WFE
49.9772
51,2642
=-2,.5752
=-0,0734
=5.2084
=f4.22

-0.73
=-11.12
10473.37
1072091

=-2,36

319,99
317.52
-2,37

PENETRATION (FROM NOWINAL
»=MILS}

AEAM 5
INTERIOR
wWFB
a3.9772
48.3458
1.2634
3.6746
~1.2683
5.51

16.40
=%.39
10473.37
190303. 26
$.82

319.94
311.26
1.62

% REDUCTION I=-XX

FROM NOMIMAL
2.24

.37

0.84

5/24/73

$TEEL IM PLACE 8I13171
DECK COMPLETEDL 2/ 3/
OPEN TO TRAFFIC (UNDER} 12/ 0173

BEAM QEAN 7
TNTER1OR INTERIOR
WFB weB
49.9771 47,0809
£0.5672 46.5579
-1.1726 1.1109
1.2950 3.8228
-3,7668 ~1.4247
~8.11 4,56
5.79 14,83
-16.04 -5.71
10473.37 9742 14
10562, 97 9575.53
-a.86 1.71
319,94 294.65
321.61 28%5.32
«0.51 3.17

% REDUCTION I==¥Y
FROM NOMINAL

J.58

1.22

1.8¢

324 OF A2123

MOMTMAL AREA
{INCHES=v3)

ACTUAL AREA
{INCHES**21)

% REDUCTIOM
FRGH MOMIMAL

% REDUCTION

4, 2060
FROM UPPER LIMIT

% REDUCTIONH

FULLERTON OYER WA ISG

READING TAKEM DIRECTLY DYER HlDIAH STRIP SEPERATING 1883 EXIT

FROM LOWER LIMIT

PENETRATION

FROM WA 136
BRIDGE EMYIROMMENT IMTERMEDIATE
UMDER 15 FEET
URBAN HICH TRAFFIC VOLUME
BEAM f BEAM 1 BEAM 4
FACIA IHTERIOR IMTERTOR
L0 wPG wPG
76.0000 TE . 0000 76,0000
75.2383 ¥S. 5017 74,8433
. 1.0021 - 0.6587 1.3804
4.8732 5.27a%
=-0,0779 =-0,3881% 2.3543
4.73 I.10 8.88

¢FROM HOMINAL}

BRIDGE STARTED t371
READIMGS TAKEN 1/ E a0
OPEN TOo TRAFFIC iDVER)

BEAM 5

IMTERIDR

WFG

T6. 0000

75.4783
Q.738%0

4.653J]

" -0.3029
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BEAM &
Facla
wPQ

76.0000

75,1550
0.9803
4.4850
-0,0601

4.83

Qr or/ 9

STEEL IM PLACE Y/ 0/72
DECK COMPLETED 7/ o/73
DPEM TQ TRAFFIC {UMCERY 11/ /73



z2.87

UPPER LINIT 2411 12.47 25.94 24.01

LOWER LIMIT -0, 18 “1.81 1.66 -1.42 -0.28

T-=XX MOMINAL 34626,.93 3d615. 93 34626.03 34626,93 34626.93

I--XX ACTUAL  34510.74 3470684 34467.82 34743, 02 34527,50

% REDUCTION 0.34 -0.23 0.46 =0,34 o.29

FROM HOMINAL :
I~=¥Y HOMINAL 1109.83 t109.83 1103.83 1109.83 1109,83

I-=¥Y ACTUAL  1110.05 1118.52 1106.639 1443.97 {109, 22

‘% REDUCTION -0.02 -0.78 0,18 -0.37 0.06

FROM NOMINAL
DATA SUWMARY FOR BRIDGE S2I4 OF 82123

% REDUCTIOM ({AREA}
FROM MOMIMAL

% REDUCTIOM I--XX
FROM NOMIMAL

X REDUCTION I==YY

PENETRATION [FROM MOMIMAL
=-=MILS} FROM NOMIMAL

FROM MOMINAL .
DATA SUMMARY FOR BRIDGE 530 OF 82123
% REDUCTION {AREA}

PENETRATION {FROM MOMIMAL

%X AEDUCTION I-—K!

L ]
FACIA BEAM ©._9% 4.8 a.314 0.02
AVERAGES
IMTERIOR BEAM o.31 4.38 -0, 04 -g.29
AVERAGES
L] BRIDGE AVERAGES 0.95 4,50 .10 -0.,17
530 OF BI113 WB 196 UNDER LIVERNGIS AYENUE
READINGS TAKEM OVER DUTSIDE SHOULDER
BRIDGE ENVIRONMENY INTERMEDIATE BRIOGE STARTED 1371, STEEL IN PLACE 5/ 5/71
OVER 15 FEET READINGS TAKEM 5/13/79 DECX GCOMPLETED 6/ 1/71
GRBAM HIGH TRAFFIC VOLUME OPEN TO TRAFFIC [OVER} 8/ 7/T1 OPEM TO TRAFFIC {(UNDER) 12/ O/71
BEAM 1 BEAM 4 BEAM 7 BEAM 10 BEAM 1t BEAM 14 BEAM 17
FACIA IMTERIOR INTERIOR IMTERICR INTERIOR INTERIOR IHTERICR
WFR wFB WFE wFR wWFB WFB wWFR
MOMIMAL AREA  47.0809 47,0808 470800 -47,0809 47 .0803 47,0809 47.0809
{IHCHES™#2)
, ACTUAL AREA 46.8937 47.4578 46,6137 46.6106 46.8443 47.4288 ' 45. 1245
( INCHES*#1)
. % REDUCTIDN ©.3976 =0.86378 ©.9913 0.9383 0.5025 -0, 7390 2.0313
FROM HOMINAL
% REOUCTION 2.8169 1.53962 3.4071 3.4136 2.9292 t.7180 d4.4208
FROM UFPER LIMIT .
X HEDUCTION =2.1563 -3.4501 -1.5464 -1.5397 =2.0487 -3.3221 -0, 4807
FROM LOWER LIMIT :
PEHETRATIDN .63 -3.55 4.08 4,10 2.06 -3.04 5.34
{FROM MOWINAL} °
UPPER LIMIT 11.90 6.72 1435 14.37 12,33 1.23 18.61 -
LOWER LIMIT -8.64 -13.82 -6, 19 ~6.17 <a.11 =43.31 1,93
T--XX MOMINAL  9742.14 9741, 14 974114 - 9742, 14 I74T_14 9742, 14 9742.14
I--XX ACTUAL 9570.53 9762.26 9591.42 9604.38 . 8656.29 9746, 34 9458.47
% REDUCTION o0.7a 0,21 1.55 t 44 .8 ~Q.04 2,60
FROM HOMINAL
I-=¥Y HOMINAL  294.58 194,65 294,65 294.65 234.65 29465 794865
I=-=¥Y ACTUAL 28917 19%.06 285,11 286.18 288,42 290,79 281.28
X REDUCTION 1.86 1,22 3.24 .84 2.03 1.31 4.84
FROM MOMINAL
BEAM 20
FACIA
wWFB
HOMINAL AREA  47.080%
{ INCHES=*2}
ACTUAL AREA 47.0023
{ INCHES®=2}
%X REDUCTION 0, 1670
FROM HOWIHAL
% REDUCTION 2.6019
FROM UPPER LIMLT
% REOUCTION -2,3329
FAROM LOWER LIMIT
PENETRATION -  0.69
(FROM NOMINAL) ‘
¢ UPPER LIMIT 10,96
LOWER LIMIT ~9.58
I~=XX MOMINAL  5742.td
I-=XX ACTUaAL 9667.69 | .
% AKDUCTION Q.78
FROM MIMINAL
I=+¥¥ NOKINAL 294,65
I~~¥YY ACTUAL 287,84
X REDUCTION .31 -

% REDUCTION I--YY

FROM MO INAL ==MIL3) EROM NOMINAL FROM NUMIMaL
FACIA BEAM Q.28 1.18 0.78 2.09
AVERAGES
INTERIOR BEAM 0.49 2.00 1.03 2.84
AVERAGES
BRIDGE AVERAGES O.44 1.79 0.38 2.43
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526 OF 82120

URBAN HIGH TRAFFIC YOLUME OPEN TO TRAFFIC IOVER) OI-OI o OPEN TO TRAFFIC (UNDER! 12/ /73
BEAM 1 BEAM 7 BEAM: 11
FACIA INTERIOR FACTA
whG wWFR wWPQ
HOMIMHAL AREA J6.7500 39.701%9 36.7500
(INCHES»*2)
ACTUAL AREA J§.5705 38.93721 36,1052 .
{INCHES™»2)
% REDUCTION J.2095 1.8232 1.482%
FROM MOMIMAL,
% REDUCTIOM 8,027t 4.2178 B.3881
FROM UPPER LIMIT
% REGUCTION 1.3504 =2.6341 ~Q.4101
FROM LOWER LIMIT
PEMETRATION a.4% 6.32 3.0
{FROM NHOMINAL}
UPPER LIMIT 22.1% 14.39 17.74
LOWER LIMIT J.50 =2.3% -1.06 -
I==XX HOMIMAL 4508 . 34 780t,.87 7241.6%
I-«XX ACTUAL 4806.99 785%.03 Ti28.44
% REOUCTION 2.04 -0.73 1.56
FROM KROMIMAL
T-w¥Y sOMINAL 85.94 216.24 171.63
1~-=YY ACTUAL 83.€4 23%.09 165.486
: REDUCTION 2.67 =2.14 J.83

FROM MHOMIMNAL

WA I96 UNDER WEST GRAMD 8LVD
READINGS TAKEM OVER QUTSIDE

BRIDGE ENVIRQNMENT INTERMEDIATE
OVER 15 FEET

DATA SUMMARY FOR BRIDGE $SJ6 OF 8212Y

% REBUCTIOM {AREA)

SHEULDER

BRIDGE STARTED 1372,
REAQINGS TAKEN §/21/7

PEMETRATION (FROM NOMWIMAL
~sMILS}

(6/21/79)

% REDUCTION I-~XX

STEEL IM PLACE 7/ OITZ
DECK COMPLETED <7/ 0O/

% REDUCTION I--¥Y

FROM NOMINAL FROM MHOMINAL FROM NOMIMAL
FACIA GEAM 2.3% n.19 t.80 3. 18
AVERAGES
INTERIOR BEAM .82 8.32 -2.73 =2.14
AVERAGES
BRIDGE AVERAGES 2.17 a1 0.968 1.9%

536 OF 8211}

EB ISS UNDER WEST GRAMO BLVO
READIMGS TAKEN 10 FEET HORTH QF SOUTH ABUTMENT

BRIDGE ENVIRONMENT TUMMELED

BRIDGR ITARTED 1973,

OVER 15 FEE
URBAN HIGH TRAFFIC VOLUME

STESL IM PLACE 7/ °f"2
DECK COMPLETED

REABINGS TAKEM' 10/17/80 7/ Q/73
OFEN TO TRAFFIQ {UNDER) 42/ @/7T3

OFEN T9 TRAFFICZ (OVER) &/ G ©
BEAM 1 BEAM 2 aEAM 3 alaM 4 BEAN B BEAM 8 BEAM 7
FACIA INTERIOR INTERIOR INTERIOR INTERIOR INTERIOR INTERIOR
WPG wPG wrG PG WFB wF8 : wFB
MOMINAL AREA  55.7500 44,8750 4a.8730 a4.8750 as.701% .
NONTHAL ARE . 97,1090 33.7028
ACTUAL AREA 554090 43,8586 43,9064 44,0312 40.9104 .
ACTuaL AREA 56,4537 8.0621
% REDUGTION 0.5¢17 2.2650 2, 1584 .a783 .04 .
FROM NOMINAL 1 <3.0412 1.1474 4. 1228
%X REDUCTION 5.3835 7.0678 8.3684 6.7005 -0.5280 .
FROM UFPER LIMIT 3.5505 8.4740
% REDUCTIOM -0,711% 0.5752 Q. 4667 o.1823 =E_6833 .
FROM LOWER LIMIT -1.3872 1.-E748
PENETRATION 2.29 6.63 8.3z E.50 ~10.54 .
(FROM NOMIMAL) -7 a4
UPPER LIMIT 21.19 21.77 2t.45 20.83 -1.88 15,14 22,00
LOWER LIMIT -2.63 1.88 1.4 0.51 13,21 -6.73 5.68
1-=XX NOMINAL 1984748 17581.05 17581.05 17581.08 7801.87 12106, 71 7801.07
I--XX ACTUAL  13765.66 17120.83 17144,73 $7201,31 8030.89 118665, 19 TeaE. 12
% REDUCTION 0.41 2.82 2.48 T 2. 1.
FROM NOGMINAL . 11 2.4 ' .00
I-=¥¥ NOWINAL  &53.52 887.52 87,83 887.53 226,34 37802 228,14 .
T-=vy acTUAL B4s .82 878,21 578.70 581,14 233.77 361,97 224,42 ®
X REQUCTION 0.%0 1.23, . . . .
FROM NOMINAL 3.18 1.74 3.3 3.48 a-60 ,
BEAM &8 BEAM 10 BEAH 11 BEAM 13 DEAN 12 BEAM 14 BEAM 15
INTERIOR INTERIOR IMTERION INTERIOR INTERIOR INTERIOR IMYERIOR
WFB wra wWFB WFB wWFa WPG WFS o)
NOWIMAL AREA  39.7029 87.1080 39.7020 . . . - '
NopEaL ane 02 as.7029 39.7029 B1.7%00 57.10%0
ACTUAL AREA 36.2137 BS, 1874 40,3487 . . .
ACTUAL AREA 41_0654 m. 1470 83.7717 55,7963
% REDUGCTION 1.751% 1.614 -1.8 - -
% REDUCTION _ 268 3.4318 3.9180 z.4730 O.5465
X REGUCTIOM 5.0888 4.0139 o.8811 .
A REDUCTION T -0, 8088 8.2624 1.230¢ 2.9712
% REDUCTIDN 1,.283¢ -0, D084 -4.2324 -8, - -
X REDUCTION 8.0817 1.4553 3.3937 2.0036
PENETRATION 13.04 5.0 -8, 84 ~11, 90 13,81 2.72

{FROM MOMINAL}

-106 -



UPPER LIMIT 21.€7

LOWER LIMIT 4.34
I-=XX HOMINAL 7801.87
I~=XX ACTUAL 7719.37
% REDUCTION, 1.06
FROM NOMWIMAL
I--YY MOMIMAL 216,24
I~~YY ACTUAL 226.31
% REDUCTIOM =0.93
FROM NOMIMAL
BEAM 15
INTERIOR
WFB
MCMINAL AREA 57. 1020
{ INCHES*=2}
ACTUAL AREA 56.43G0
{ INCHES %2}
X REDUCTION 1.1788%
FROM NOMIMAL
¥ REDUCTIOM J3.5848

FROM UPPER LIMIT

% REDUCTIOM «%,3553
FROM LOWER LIMEIT

PEMETRATION 5.86
¢FROM MOMINAL)

UPPER LIMIT 18.29
LOWER LIWIT -5.57
T--XX HIMINAL 121068.T71
I-=XX acTuaL 11307.57
% REDUCTIOM 1,65
FROM NOHIMAL

I=-~YY NOMINAL 375.02
I-=YY ACTUAL 383.75
% REDUCTIOM 3.0t

FROM HOMIMAL

20.46

-4.40
12106.7T1
14841.52

2.13

J75.02
J61.95
3.48
BEAM 17
INTERIOR
wWFa
57. 1090

£6.J827

1.2728

3. 6806

«{.258%9

€.13

t8.76

=5,.10
12106.71
11872.58

1.93

J7%.02
362,24
3.41%

DATA SUMMARY FOR BRIDGE $J6 OF 82122

FACIA BEAHW
AVERAGES

iNTERIOR BEAM
AYERAGES

BRIDGE AVERAGES

% REDUCTION (AREA)
FROM NOMIN.

o.61

0.98

©.96

3.92

-t4.3%
780t.87
7959.12

-2.02

-3.23
=20.57
T7801.87
2080, 81

=3.58

226.24
236 .49
-4,53

226.24
231.861
~2.482

BEAM 38
IMTERIOR
wPa

I6. 7500
35.8732
2,3858
7.244%
o.5108
6.20

20,12
$.32
11910.94
11548.22
3.Q5

343.18
J22.30
4.04

PENETgATIOH (FROM MOMINAL

-=MIL:

15,156

22.286 6.98
4.92 -18.42 -9.71
7801.87 32498.97 12106.71
7679.15 33007.42 11924, 16
1.57 -1.56 t.51
226,24 1408. 18 175.02
224,45 1452.57 163.31
0.7 -3.15 3.12

x REDUCTIUH I--XxX
FRON NOHIH

0,41

% REQUCTICN I--YY
FROM NOHIMWAL

0.90

50) OF 82124

HWYRTYLE 3TREET OVER EB 198

READINGS TAXEN 10 FEET MORTH OF SOUTH ABUTHENT

BRIDGE EuvéﬂgﬂNEHT INTERMEDIATE

E
URBAN MIGH TRAFFIC VOLUWE

UNDER 15 F
BEAM 1
FACIA
wFB
NOMINAL AREA~ 49.9772
{ INCHES==1)
ACTUAL AREA 50, 1621
{ INCHES®% 2}
% REDUCTION -2,3613
FROH HOMIMNAL
% REDUCTIOM 2.0860

FROM UPPER LIMIT

X REDUCTION 21,9352
FROW LOWER LIMIT
PENETRATIOM -1.58
{FROM NOMIMAL}

UPPER LIMIT °.32
LOWER LIMIT -12.47
I--XX HOMIMAL $0473.37
I[--XX ACTUAL  $0437.78
% REDUCTIOM .34
FROM HGMINaL

I--¥t NOMINAL  318.94
I-=YY ACTUAL 316.47
% REDUCTION 1.40

FROM NOMIMNAL

BEAM 2
INTERICR
WER
49,9772
49,8365
0.2815
2.7136
=-2.2754
1.27

12.12

-9.87
10473.37
1036%.81

1.07

Jte. 24
311.85¢
I.82

DATA SUMMARY FOR BRIDGE S0 OF 81114

FACTA BEAM
AYERAQES

INTERIDR BEAM
AYERAZES

BRAIDGE AVERAGES

%X REDUCTIOM [AREA)
FROH MOMIMAL

.94

0.27

o.48

BRIDGE STARTED 1971.
READINGS TAKEN 10/23/8
OPEN TO TRAFFIC 1DVER)

BEAM 3 6EAM 8
INTERTOR INTERIOR
WFB WFB
48,9772 49,9772
%0, 1620 49,4730
-0.5698 0.9963
1.8831 3.4118
~3. 1485 -1.5417
~2.48 4.34
5.41 15.29
«13.38 -8.55
10473.37 BS54, 93
10455 .82 8493, 10
o.17 o.68
219,99 240,22
318.89 219.07
1.36 a.a8

PENETRATIOR {FROMW MHOHIMAL
-=MILS}

4.11

1.18

2.00

STEEL IN PLACE 4/ 9/63
DECK COMPLETED 5/21/63
8/27/63  OFEN TO TRAFFIC (UNDER}
BEAM 6 BEAM 7 BEAM &8
INTERIOR INTERIOR FACIA
WEB WFa WFB
43,9772 43.9772 a3.97172
£0.4503 a39.1813 48,8541
-0, 3667 1.5318 2.247)
1.a953 2.8928 4.6315
-3.5558 -0.9307 -0.7592
-4.21 6.94 2.70
6.8 17.8a 20.69
1541 -3.95 -1.10
a554.93 10473.97 10473.37
a575.78 10392.42 1021217
-0.14 0.77 2.49
240.22 313.93 319.94
237.862 318,62 108,11
1.08 ©.41 310

% RECUCTIOM I-«XX
FRON MOMINAL

1.42

Q.42

0.78

% REDUCTION I~=YY
FROBM NOMINAL

2/14/70
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506 OF 821394 58 175 OVER WB FORT STREET

READINGS TAKEN OVER SHOULDER LAME

STRUCTURE CLOSE TO FACTORIES--MIGH ACID COMTENT IN AR

BRIDGE STARTED 1967,
READINGS TAKEM 5/1)/7%
QOPEM TO TRAFFIC (OVER]

BRIODGE ENVIRONMENT OPEN
UMOER 15 FEET

STEEL IN PLACE 1/15/67

DECK COMPLETED &/21/67

URBAM HIGH TRAFFIC YOLUME . T/12/67 OPEN TO TRAFFIC (UNDER) 12/19/87
BEAH 4 BEAH 7 BEAM 10 BEAM 11 BEAM 14 BEAM 17 BEAM 20
INTERIOR INTERIOR INTERIOR INTERIOR INTERXIOR IMTERIOR FACIA
WPG WPG weG wPG WPG wWPG WPG
NOMINAL AREA  54.000Q 58,0000 58.0000 58,0000 58,0000 T8, 0000 a8, 7500
{ INCHES**2}
ACTUAL AREA 53,3758 §7.6500 57.9530 57.8125 58,0841 57.5461 48, 1898
{ INCHES#x2}
% RETUCTION 1.1560 0.534¢ 0.0810 9.1509 -0, 1443 0.7826 1,1496
FROM NOHIMAL
% REDUCTION 5,9624 5.343% 4.9119 4.97as 4.6969 E.5738 €.2458
FROM UPPER LIMIT
% REDUCTION =0.3166 -0.3438 =~1,3038 -1.2326 ~4.5326 ~0.8522 ~0.5263
FROM LOWER LIMIT
PENMETRATION 3.88 1.53 a,29 Q.55 -0.52 2.83 1.4z
(FROM HOMINAL}
UPPER LIMIT 21.08 20.21 18.68 18,93 17.86 21,22 19.58
LOWER LIMIT ~1.085 =3.01 -4,685 -4.40 -5,47 -2, %1 =1.54
T-=XX WOMINAL 18349.80 20945.71 20945 .74 20945, 74 27063.82 27063.82 " 2290054
I-=XX ACTUAL  18306.60 20583.53 21071,96 21013.93 27113.78 2705764 12820.75
% REDUCTION ©.2d -0, 18 -0.60 -Q9.33 -0.18 ©.02 0,35
FROM MOMIMAL
I-=¥Y WOMIHAL B40.21 682,88 B2.88 682,88 a53.584 853.54 B40.22
I-=¥Y¥ ACTUAL E38.790 €81.38 &84. 90 681,58 #51.56 85t 10 836.50
% REDUCTION 0.22 : Q.42 -0.19 o.13 0.23 Q.29 Q.58
FROM HOWINAL
DATA SUMMARY FOR BRIDGE 30§ OF 82194
% Rsouc‘rwu {AREA) PENETRATION (FROM MOMINAL % REGUCTION I-=XX % REDUCTION I--YY
FROM HOMIN -=MILS} FROM MONINAL FROM MOMINAL
FACIA BEAM 1.15 3.42 Q.35 .58
AVERAGES
INTERIOR BEAM ©,43 t.493 -0.17 Q.13
AVERAGES
BRIDGE AVERAGES ©.33 1.77 -0, to Q.19
$27 oF B2134 WB 156 UMDER US12 COMNECTIOM .
REAQINGS TAKEM 4 FEET SOUTH OF NORTH ABUTMENT
BRIDGE EMVIRONMENT INTERMEDIATE BRIDGE STARTED 1971. STEEL IN PLACE 1/29{59
UNDER 5 FEET READINGS TAKEN 10/14/80 DECK COMPLETED %/21/ .
URBAN HIGH TRAFFIC VOLUME OPEN TO TRAFFIC {(QVER) B/1%/€3 OPEN TD TRAFFIC (anERi 1 orto

BEAH 1 BEAN 2 WEAd 1
FACIA IMTERIOR, INTERION
WFA wEa wFR
NOMIMAL AREA  28.7029 39,7029 2a.7028
(INCHES#=2} .
ACTUAL AREA 39.130% 40,5304 40.0442
(INCHES=%2}
% REDUCTIOM 4.2508 ~2.0841 -Q, 8588
FROM MOMIMNAL
% REDUCTION 2.6982 0.4058 1.6005
FROM UPPER LIMIT
% REDUCTION  =1.2403 -4,7016 -3,4457
FROM LOWER LIMIT .
PEMETRATION 4.48 -7.23 =2.98
{FROM MOMINAL}
UPPER LIMIT 13.ts 1,44 5.63
LOWER LIMIT 4,53 -15.00 -11.68
1-=AX MOMINAL  7801.87 801,87 7801.87
I-=XX ACTUAL  7754.83 7576.73 T8as. 25
% MEDUCTION 0.81 ~2.24 -0.84
FROM NOMIMAL
I-=YY NONIMAL  226.24 228,24 218,24
I-=YY ACTUAL  124.38 11.18 228,17
% REDUCTION .82 -2,18 9.0

FROM NOMINAL
DATA SUMMARY FOR BRIDGE 327 OF A21m4

% REDUCTION (AREA)
FROM MOMINAL

FACIA BEAM 0.%%
AVERAGES
INTERIOR BEAM »1.47
AVERAGES
BRIDGE AVERAGES -0._48

BEAM 4
FACIA
WFB

J9.7021%

J9.8137

-0.1789

2.1669

. ~1,8502
-0.57

7.70

r =8.84
T801.87
TIan. a2

Q.21

218.24
223.11
1.9

PENETRATION (FROM NOWIMAL
~-MILS} B

1.78

=3.10

-1.87

% REDUCTION I.-XX
FROM HOMINAL -

Q.4 1.10
-1.42 =-t.08
-0.81 0,01

X REDUCTION t-ovY
FROM HOMINAL
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527 OF 32%94 w8 1396 UNDER US12 COMHECTIONM

READINGS TAKEN 5 FEET SOUTM OF HORTH PIER
DIRECTLY OYER WEB SHOULDER

BRIDGE ENVIR?NNEHT INTERMEDIATE

UNDER 15 Fi

E
URBAN HIGH TRAFFIC YOLUME

BEAW 1
FACIA
WFB

MNOMINAL AREA 44,1574
( INCHES**2 }

ACTUAL AREA 43.9306
{ ENCHES#>2 )

% REDUCTION 0.5134
FROM HDMIMAL

% REDUCTIOM 2.9393
FROM UPPER LIMIT

% REDUCTIOM -2.077%
FROM LOMER LINIT
PENEYRATIOMN t.9a8
{FROM NOHIMAL)

UPPER LIMIT 11.862
LOWER LIMIT -7.66

I==KX ROMIMAL 9015 .40
I--XX ACTUAL 2318.42

% REDUCTION t.08
FROM NOMIMAL

I-=YY NOMIMAL 269,62
I==VY ACTUAL 26]. 14

« REDUCTIOM 1.40
FROM NOMIMAL

BEAM .2
INTERIOR
]

44,1574
43,2820
1.9822
4.3729
=-0,8310
T.64

17.23
=2.00
9015.40
B799.76
.39

269.62
15%3.41%
3.73

DATA SUMMARY FOR BRIDGE $527 OF 81194

% REDUCTION (AREA}

BEAM 23

1HTERIOR

wWFH

a4, 574

43.2412
2.0745%
4,461

=0,43€5

8.00

17.63
=-1.84
9015.40
a748,52
2.96

262.62
255.82
5.12

BRIDGE STARTED 1579. STEEL IN PLACE £/29/6%
READINGS TAKEN 10/14/80 DECX COMPLETEQ 5/21/69
QPEN TO TRAFFIC (OVER} 9/15/63 OPEM TO TRAFFIC {(UMOER}
BEAM 4 HEAM § BEAM &
INTERIOR INTERITR FaCclA
wFB WFB WFB
44,1874 44,1574 441574
41.7868 446850 4q.52118
3.1038 ~1.1950 =4.729%
5.4672 1.2732 0.7817
0.619) -3.7837 =-4.3380
11.96 -4,81 =-8.67
21.60 5.02 2.97
.3 . =14,24 ~16.30
901540 5015.40 9015 .40
B&ED. 18 9058. 83 9159.E4
3.84 0,48 1,60
269.62 , 263.862 263.62
253.61 287.44 272.3%
5.94 0.81 “1.0%

PENETRATION (FROM NOMINaL % REDUCTION T«wXX % REDUCTION I--¥Y
--HILS

2/ /70

FROM MHOMINAL FROM HOMINAL FROM MOMINAL
FACIA BEAM -0_B1 =1.314 -0.28 Q.69
AVERAGES
INTERIGR BEAM 1.43 5.78 2.18 3.91
AYERAGES
BRIDGE AVERAGES 0.79 3.05 1.38 2.84
510 OF 82252 WB 8 MILE OYER I7S {UPPER STRUCTURE)
READINGS TAKEM 4 FEET WEST OF TTH PIER & 4 FEET EAST OF 2IHD DIAPHRAGH .
WEST OF 7TH PIER~~HEASUREMENTS TAKEN NORTH SIDE ON WER

BRIDGE EMVIROMMENT OPEN
EET

OVER 15 F

URBAN WIGH TRAFFIC VOLUME

BEAM 4
INTERIOR
PG

HOMIMAL AREA 68.1500
INCHES==2 )

ACTUAL AREA €7.3736
{ INCHES»x2 )

% REDUCTIOM 1.2752
FROM HOWIMAL

% REDUCTIOM 4.3087
FROMW UPPER LIMIT

% REQUCTIOM 0.0262
FRON LOWER LINIT
PEMNETRATION 5.05
{FROM MOMIMNAL}

UPPER LIMIT 25.8%
LOWER LIMIT 0.10

I==XX MOMIMAL 22457.57
I-=-XX ACTUAL 22577 .82

% REDUCTIOM -0.38
FROM NOMINAL

I--YY HOMINAL 5397.58
I--YY ACTUAL  538.45

%X RECLKTION =0.15
FROM MNOMIMAL

HEAM 5
IHTERIOR
wWPQ

€8.2600 -
67.7475
0.7362
5.6366
-0.5137
2.92

23.78

=2.03
22457 .57
22674.97

-0.97

537.58
€03 .34
-1.07

DATA SUMMARY FOR BRIDGE " 510 OF 82252

%X REDUCTION (ARIA)

BRIDGE STARTED 1853. STEEL IN PLACE 10/ 7/68
READINGS TAKEN 5/4% DECK COMPLETED @&/17/66
OPEN TO TRAFFIC lﬂVER) 12721766

PENETRATION (FROM NOMIMAL % AREBUCTION I=-XX % REDUCTION I--vY

FROM HOMINAL ==MILS) -FROM HOMIMAL FROM MOMIMAL
FACIA BEAM a.00 .00 Q.00 Q.00
AVERAGES . .
IHTERIOR BEAM 1.01 3.98 -0.68 - -0. 64
AYERAGES
BRIDGE AYERAGES t.01 .9, 1] =081
- TN _



£10 OF 82252

W8 8 MELE OVER I-75 {UPPER STRUCTUREI

READINGS TAXEN 4 FEET WEST OF TTH PIER & 4 FEET EAST OF 2ND DIAPHRAGH

WEST OF 7TH PIER~~MEASUREHENTS TAKEM MORTH SIDE ON WE

BRIDGE EMVIROMMENT OPEN BRIDGE STARTED 1969.
OVER 15 FEET READINGS TAKEN
URBAN HIGH TRAFFIC YOLUME

5/18/7
OPEN TD TRAFFIC {OVER) 12/21/55

STEEL IN PLACE 10/ T/EB
RECK COMPLETED: &/t7/E8

BEAM 4 BEAM &
THTERIOR INTERIOR
wPG wPG
NOMINAL 4REA 96,2500 96,2500
(INCHES®x2)
ACTUAL AREA  96.533% 96,0160
. {INCHES*=2}
% REDUCTION  -0.3817 0.2431
FROM NOMINAL
% REDUCTION 3.4818 a.0735
FROM UPPER LINIT
% REDUCTION  =4.2588 -0,6486 .
FROM LOWER LIMIT
PENETRATLON -2.02 1.38
{FROM WDMINAL}
UPPER LIMIT 20.23 23.60
LOWER LIMIT ~6.95 -3.58 .
I--XX NOMINAL 19708.32 19709.32
I--XX AGTUAL  20117.34 19034.7a
% REDUCTION -2.07 ~1.65
FROM NOMINAL
I-=¥Y HOMINAL  469.53 463.59
I--¥Y ACTUAL  480.67 are._a3s
% _REDUCTION -1.3¢ -1.54

FROM MOMINAL
DATA SUMMARY FOR BRIDGE S10 OF 81252

% REDUCTIOM (AREA) PEMETRATION (FROM NOMIMAL

FROM MOMINAL =aMILS)
FACIA DEAM Q.00 0.00 .00
AVERAGES
INTERJOR BEAM -0.06 -0.33 =1.86
AVERAGES
BRIDGE AVERAGES =0.08 =-0.33 =1.86

% REDUCTION I==XX
FROM HOMINAL

X REDUCTION I-~YY
FROM MOMINAL

0.00

=1.95

=1.95

S48 OF a1291

S8 I275 RAMP TO EBR 1394 UNDER WB
REAOINGS TAKEN 20 FEET EAST DF H'EST ABUTHENT
DIRECTLY OVER QUTSICE SOULDER

BRIDGE ENVIRONMENT IMTERMEDIATE
OVER 15 FEET

BRIDGE STARTED 1972,
READINGE TAKEN $0/24/30

URSAN HIGH TRAFFIC YOLUME OPEN TO TRAFFIC (OVER)
BEAM 1 BEAM 2 BEAM 3 " BEAM 4
FACIA INTERTAR INTERTOR FACIA
wra WPG wPa wPG
NOMINAL AREA A5, 1250 B1.1250 81,1250 81,1350
{ INCHES==2) .
ACTUAL AREA 84,7767 80.6550 79.8067 80,1367
(INCHES*n2)
% REDUCTION 0.a092 0.5794 1,5018 1.2308
FROM MOMINAL .
% REDUCTION 5.37%3 5.5627 8.438% 8.1a13
FROM UPPER LIMIT.
% REDUCTION  -0.737% +0.6225 o314 0.0367
FROM LOWER LIMIT
PENETRATION 1.77 2.98 8.17 5.08
{FROH NOHINAL)
UPPER LINIT 24.46 .07 77.88 28.7%
LOWER LIMIT =3.1% -1.83 1.28 o.18
I--XX MOMINAL 53%15.76 58020.02 88020.01 880120.02
I--XX ACTUAL 53021.92 52050, 38 sss1t.82 . 50875.90
% REDUCTION -a.98 -§.43 -1.02 ~0.98
FROM MOMINAL :
I--YY WOMINAL  EB54.32 9. 66 833.65 $30.65
I--¥Y ACTUAL  856.70 843.90 244,90 84453
% REDUCT IO -0.29 -1.10 ~0,55 -0.82

FROM MOMIMAL

DATA SUMMARY FOR BRIDGE S$18 OF 852281

% REDUCTICM {AREA} P!H;I!;?T!MI {FROM NOWINAL
-

FROM MOMIMAL
FACIA BEAM o.82 3.41 ~0.98
AYERAGES
INTERIOR BEAM 1.04 4.20 -t.23
AVERAGES
BRIDGE AVERAGES 3] 3.85 =108

T O/74

S REDUCTION 1-=XX
FROM NOMINAL

STEEL IN PLACE 6/23/73
OECK CCMPLETED A/16/73
OPEM TO TRAFF IC (UNDER)

K RECUCTION T-=YY
FRON MOMIMAL

—0.40

-0.83

-0, 8¢

9/15/78
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802 OF 23032 SE H99 OVER GRAMND RIVER
READINGS TAKEW & FEET NORTH OF SCUTH ABUTHEHT
TO0 FAR BELOW LOWER SIZE TOLERANCE LIMI -

BRIDGE ENVIROMMENT QFEN BRIOGE STARTED 1378, STEEL IN PLACE B8/48/78
UNGER 15 FEET REAQDINGS TAKEM 3/25/80 DECK COMPLETED 10/ 31/78
RURAL LOW TRAFFIC VOLUME OPEN TO TRAFFIC (QVER) 10/ /78

BEAM 2

INTERIOR

WFE

NOWINAL AREA 34,1242
{ INCHES®*2}

ACTUAL AREA 33.0241
{INCHES»*2)

% REDUCTIOM 3. 21449
FROM NOMIMAL
L] : % REDUCTION 5.5750

FROM UPPER LIMIT

% REDUCTION 0.7327
FROM LOWER LIMIT

PENETRATION 11,26
[ ] {FROM MOMINAL}

UPPER LIMIT 20.0%

LOWER LIMIT 1.50

I--XX MOMINAL 4921, 1O
I-=-XX ACTUAL q731.,05

% REQUCTION J.86
FROM HOMINAL

I--YY MOMINAL  1€4.48
I--¥Y ACTUAL  154.03

% REDUCTION 6.35
FROM MOMINAL

DATA SUMMARY FOR BRIOGE BO2 OF 23092 . .
% REDUCTION (AREA) PEMNETRATION (FROW HOMINAL % REDUCTION I==XX % REOUCTIOM I~a¥YY

FROM MOMINAL --MILS] FROM MONINAL FROM NOMINAL
FACTA BEAM €.0D 0.00 ©.00 ©.00
AVERAGES -

INTERIOR BEAM 3.2t 11.36 3.86 6.35
AVERAGES
BRIDGE AVERAGES 3.21 11,26 3.86 6.35
317 OF 15132 THIRO STREET OYER.NB I478%
REAOIMGS TAKEN B FEET EAST OF MIDDLE PIER
INDIVIOUAL FLANGE QUADRANTS HAVE EXCESSIVE VARTATION FROM MOMINAL
BRIDGE EMVIROMMENT INTERMEDIATE BRIOGE STARTED 1376, STEEL IN PLACE 7/30/77
UNDER 15 FE READINGS TAKEM 97107 OECK COMPLETED 8/13/77
URBAN LOW TRAFFIC VOLUME . OPEN TO TRAFFIC (uv:m 10/28/77
BEAM ¢ BEAM 2 BEAM 3 BEAM 4 BEAM 5 BEAM 6
FaACIA INTERICR INTERIOR INTERICR INTERIOR FACIA
wWFB WFB . WFB WFE wWFB WFB
NOWIHAL AREA  d4.1574 44,1574 44, 1574 44,1574 44,1574 44,1574
LIMCHESw»2)
ACTUAL AREA 44,8584 45,7699 4% _37E5 46,7857 45,6277 45.6775
{ INCHES==2) ) .
X REDUGTION =-t.1347 =3.6517 -2.7588 -3_E875 -3.3197 -3.q428
FROM MNOMIMAL
% REDUCTION 1.3310 -1.1236 =0,2623 «1.1585 -, 8094 -0.9196
FROM UPPER LIMIT :
X REDUCTION =3.7279 =6,1088 =5.31936 -6.3461 ~5.9791 -6.0950
FROM LOWER LIMIT
PENETRATION -4,37 -14.08 =10.63 -14.21 -12.83 -13,27
{FROH NOMIMAL)
UPPER LIMIT 5.6 -4.44 «1.00 -4._58 -3.20 -3,63
LOWER LIMIT -t4.01 «23.71 -10.97 =23 .85 -22_47 +=22.91
I«-XX NOMINAL  90%5.40 501540 3016. 40 BO15, 40 8015, 40 5015,40
T==XX ACTUAL $101.83 9265.21 922%.33 2301, 1t 921%0.E6 3274.92
s . X REDUCTIOM -0.98 -2,99 -=2.33 ~3.17 ~2.72 ~-2.88
FROM NOWINAL
I-~¥¥ NOMINAL  2639.52 169,62 289.82 169,82 269,62 169,62
I=-=YY ACTUAL 268, 91¢ . 274.584 I12.96 274,80 273.57 174,13
< % REDUCTION 0.18 -1.83 -1.24 -1.92 -1.48 ~1,867

FROM MOMINAL
DATA SUMMARY FOR BRIDGE $97 OF 215132
X REDUCTION {(AREA) PEN!“SB'\TIOOC (FROM HOWIMAL % REDUCTICH T--xX % REDUCTIOMN I--¥Y¥

FROM MOMINAL -=M1L! FROM HOMINAL FROM HOMIMAL
FACIA BEaM -2.29 =-8.82 =-1.92 =0.71
AYERAGES -
INTERIQR BEAM =1.36 =-121.34 =-1.80 -1.6t
AVERAGES
BRIDGE AVERAGES -3.00 -11.87 -2.5¢ -1.3%
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53t OF 251322 58 1475 UNDEN COLOWATER ROAD
READINGS TAKEM 12 FEET EAST OF WEST ABUTHMENT -
NOT OPEM TO TRAFFIC AT TIME OF READING -

BRIDGE ENVIRONMENT INTERMEDIATE BRIDGE STARTED 1377, STEEL IN FLACE. 9/10/77
UNDER 15 FEEY READINGS TAKEM 9/26/80 OECK COMPLETED 10/ a/77
URBAN LOW TRAFFIC VOLUME OPEN TO TRAFFIC {OVER) &/17/78
BEAM 1 BEAM 2 BEAM 3 BEAM 6
FACIA INTERIDR INTERYOR INTERIOR
wWFB wWFB wWFa wWFE
NOWINAL AREA  I4.710Q1 74.7101 34,7101 34,7101
{ INCHE§#*2)
ACTUAL AREA 36,0862 35.9342 37.6831 35.9911
{ INCHESmuZ} .
% REOUCTION =3.9647 -7.5267 -8.5653 =3.6908
FROM HOMINAL
% REDUCTION -1,4250 -1.0016 =5.9173 ~1. 1645
FROM UPPER LIMIT
% REDUCTION =6.6308 -5.1012 ~14.3480 -8.3493
FROM LOWER LIMIT -
PENETRATION ~12.79 -11.38 -27,83 -11.819
{FROH MHOMINAL} :
UPPER LIMLIT -4.73 -3.31 -19,57 =3.84
LOWER LIMIT ~20,85 =19.44 -35.70 =19.97
1--XX MHOMINAL 5890.43 5890.49 5850,49 5890.49
I--XX ACTUAL 6158 .81 6147.75 643a,57 6153.53
% REDUCTION ted4,56 -4.37 -9.30 -4.47
FRON NOMINAL
I--YY NOMINAL  186.80 186._80 186,80 186,00
1-+-¥Y AcCTUAL 196.39 136.923 208.30 197.00
X REDUCTION -5.45 -5.42 =11.51 =-5.46

FROM NOMINAL
DATA SUMMARY FOR BRIOGE 53t OF 25132
x REBUC;Ig?:LIAREA} PEMETRATION (FROM NOMIMAL % REDUCTION T-=XX X REOUCTION I--¥YY

FROM NOMI <=MILS) FROM HOMINAL FROM MOMINAL
. FACIA BEAM -3.96 -12.79 -a.56 5.5
AVERAGES
] INTERTOR BEAM -5.25 -16,97 ~6.05 -1.a8
AVERAGES
BRIDGE AVERAGES -3.94 -915.93 -5.67 -8.96
503 OF 41051 58 M37 OVER CALVIN COLLEGE ENTRANCE WAY
REAOINGS TAKEM 7 FEET SOUTH OF MGRTH ABUTHENT
T00 FAR ABOVE UPPER SIZE TOLERANCE LIMIT
BRIDGE ENVIRONMENT IMTERNEDIATE BRIDGE STARTED 1878; STEEL IN PLACE 6/28/79
UMDER 15 FEET READINGS TAKEN 9/23/80 OECK COMPLETED 7/ 0/79
URBAN LEw TRAFFIC VOLUME OPEN TO TRAFFIC (OVER) 7/ 3780  OPEN TO TRAFFIC [UNDER) 7/ 9/80
BEAM 1
FACIA
WFB
NOMIMAL AREA  29.1548
{INGHES =2}

ACTUAL AREA 0. 2752
(INCHES#*T}

% REQUCTION =3.8431
FROM NOMIHaL

% REQUCTIOM =1.3104
FROM UPPER LIMIT

% REDUCTIDN =8.5068
FROM LOWER LIMIT

PENETRATION =-11.49
{FROM MOMIMAL}

UPPER LIMIT -d.02
LOWER LIMIT  -18.9%
T-=XX HOMIMAL  3238.01
T--XX ACTUAL  3462.49

% REDUCTION -5.08
FROM NOMIMAL -

I-—\.'V HOMIMAL 7.34
L==Y¥ ACTUAL 101.70

% REDUCTION -d. 48
FROM NOMINAL

DATA SUMMARY FOR BRIDGE 50) OF A4105¢
% R!DUET%% {AREA} PENETRATION (l'lto‘l NOMIMAL % REQUCTION I-=-XX %X REDUCTION I--YY

FROM HOW ~=MILS) FROM HOMINAL FROM NOMIMAL
FACIA BEAM =3.84 -t1.a8 : -5.0% ~d.
AVERAGES s 4.48
INTERIOR BEAM 0.00 5.00 c,00 0.00
AVERAGES v
ARIDGN AVERAGES -3.04 =41.48 : =5.08 -4, 48

-112 -



X011 OF 4015

5B MJ4 OVER BASELINE ROAD & C50 RAILROAD

READINGS TAXEW 6-8 FEET MORTH OF SOUTH ABUTHENT

BRIDGE EMVIRUMMENT OFEN
EE
RAURAL LOW TRAFFIC YOLUME

OVER 15 F
BEAM ¢
FaCcIa
WFB
NOMIMNAL AREA J9.7029
(IHCHES#*¥2)
ACTUAL AREA 41.4088
(INCHES»%2)
X REDUCTION -q4_49739
FROM HOMINAL
% REDUCTIOM =1.9492

FROM UPPER LIMIT

% REQUCTION ~7.1774
FROM LOWER LIMIT

i M
UPPER LIMIT ~6.33
LOWER LIMIT -24.26
I-=XX MOMIMAL 6444 .22
I--XX ACTUAL 6E67.82
X REDUCTION -3.52
FROM NOMINAL

I--¥¥ NOHINAL 169..86
1-=-¥Y ACTUAL 170.30
% REDUGCTION- =-0.26

FROM MOMINAL

BEAM 23
INTERIOR
WFB
39.70139
q41.85%4
=5.431¢5
-2.8600
=8.1)43
-18.,83

=-10.16

=27.50
T801.87
8077.56
-3.53

226.2a
128.60
=-%.04

DATA SUMWARY FOR 2RIDGE XOt OF &4015

FACIA BEAM
AYERAGES

INTERIOR BEAM
AVERAGES

BRIOGE AVERAGES

% REDUCTIUH {AREA)

FROM NOMINAL
~4 .50

_=5.43

-d.96

BRIDGE STARTED 1375 3

READINGS TAXEM

£5/21/8
OPEN TO TRAFFIC (OVER)

PEMETRATION
==MILS)

=15.6Q

{FROM NOWINAL

~18.83

-17.21

12!11[75

% REDUCTION I=-=XX
FROM NOMIMNAL

-3.53

-3.5%

STEEL IM PLACE .5/16/76
DECX COMPLETED 7/ 0/785

% REDUCTICH I-~YY
FROM HOMIMAL
-0.26

-4.04

=3, 68

503 OF 64015

5B MJ)1 DVER EB GRANT ROAD
READINGS TAKEM B FEET NORTH OF SOUTH ABUTMENT

TOQ FAR AROVE UPPER SIZE TOLERANCE LIMIT

BRIDGE ENVIRONMENT OFEN
5 FEET

AURAL LOW TRAFFIC VOLUME

OVER 1
BEAM 1
FACIA
WFB
NOMINAL AREA 29. 1063
{INCHES®=2)
ACTUAL AREA 39,2485
{INCHES**1)
%X REDUCTION =3.9242
FROM NOMINAL
% RECUCTION =1.3834

FROM UPPER LIMIT

% REDUCTION -6.5389
FROM LOWER LINIT
PENETRATION -11.73
{FROM MOMIMAL)

UPPER LINIT -4, 28
LOWER LIMIT -19.20
I--XX MNOMINAL  3389.62
I-=XX ACTUAL 4145.23
X REOUCTION =3,%
FROM NOMIMAL .
I-—Y¥ NOMINAL 128,44
I-=YY ACTUAL 132.73
% REDUCTION -3.80

FROM MNOMINAL

BEAM 2
INTERIOR
wrFB

29. 10861
3I0.5312
-4,8355
=-2.33T4
-7.5855
~14,E3

=-7.16
?22. 10
3889.82
4173.14
-4, 60

128.11
133.38
-4,13

DATA SUMMARY FOR BRIDGE SO OF E4015

FACIA BEAM
AVERAGES

INTERIOR BEAM
AVERAGES -

BRIOGE AVERAQES

% REDUCT]DH {AREA}
FROM MHOMINA

=-1,92

-J.88

BRIDGE STARTED 1975.

READINGS TAXEM 5/1

1/80
OFEN 70 TRAFFIC IOVERI 11/ o/76

BEAM 3 BEAM 4
INTERIOR INTERIOR
WFB wWFB
19.1967 29.1063
30,5822 30,0445
-4, 3875 -3.2232
~2.4073 -0. 7055
-7 .6589 ~5.8680
=-14.85 ~5.083
«7.37 -2.18
-22.32 -17, 19
1989, 62 JIses. 02
4182, 66 a4110.78
-84 -1.04
128.14 128.11
1331.60 130.737
-d4.2a ‘-2.24

PENETRATION GFRDH NOMINAL
=-=MILS)

-41.73 .

~14.49

=11.84

BEAM 5
INTERIOR
WFB
19.106Y
29.7732
~-2,2937
0,012
=4, 9167
-5.86

©.62

-14.03
3989,.82
7101

-1.19

1268. 11
$30.02
=-4,43

%X REDUCTION I~=XX

FROM HOMINAL
=3.90

-3.87

-3,71

STEEL IM PLACE S/15/76
DECK COMPLETED 6/12/76
QPEN TO TRAFFIC (UNDER}

X REDUCTION I-=¥Y¥
FROM MNOMINAL

-3.60

-2.93

&/15/76-
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501 OF 65041

GLENWDOD ROAD OVER NE I75
READINGS TAKEN 5 FEET WEST OF EAST ABUTMENT
PAINTED--22427 -=-1ROLLING DEFECTS VERY PRDHINAHTH--UROHO HOMINAL??

BRIDGE EMYIRQMMENT OPEM

OVER 15 FEET
RURAL LOW TRAFFIC VOLUME

BEAM 1 BEAM 2
FACIA INTERIOR
wre wFB

MOMINAL AREA 39,6380 99.6880

(INCHES™>2}

ACTUAL AREA  38.750% 40,3515

{INCHES%r2)

X REDUCTION 2.3631 -1.6718

FROM KOMINAL

% REDUCTIOM d.7445 Q.80aa

FROM UPPER LIMIT

% REDUCTION -0, f404 -4.778a

FROM LOWER LIMIT

PENETRATION 8.19 -5.79

{FROM HOMINAL)

UPFER LINIT 16.08 1.7

LOWER LIMIT -0.47 -14.46

I-~AX HOMINAL  7784.67 1784.57

I--XX ACTUAL 71T 7985.82

X REDUCTION 0.87 -2.58

FROM NOMINAL

T--¥Y NOMINAL  23%.39 225,33

I--¥Y ACTUAL 234,49 233.77

X REDUCTION 9,42 -3.72

FROM MOMINAL

DATA SUMMARY FOR BRIDGE SO1 OF 65041

X REDUCTION (AREA}

FROM MOMINAL
FACTA BEAM 2.87
AVERAGES
IMNTERIQR BEAM t.02
AVERAGES
BRIDGE AVERAGES 1264

BEAM 1]
INTERIOR
WFB
13,6880
Ja.7829
2.280%
4,.6839
~0.2251
7.90

16.58
-0.78
7784 .67
T753.73
a.40

215.33
424.92
Q.21

BRIOGE STARTED 1970
READINGS TAKEN 10/
OPEN TO TRAFFIC (D\'ER)

BEAH 4
INTERIDR

J9.6880

J8.7187

2,4423

4.8218

=0.0532

8.46

17.12
~0.20
TI784,67
7E69%.44
.09

225.39
223.89
©.67

PENETRATION (FROM NOMINAL
-=HILS)

STEEL IN PLACE

4/17/70

DECX COMPLETED - 7/24/70

a8/ 1/70
8EaM 5
FAGIA

WFB

39.6880

38.53482

2.77112

5.1428

0.2784

i5.26
0.94

TF784.87

7681.36
.32

225.39
123.43
0,87

% REDUCTION I--XX
FROM HOMINAL

$.10

-0.J6

OPEN TC TRAFFLIC (UNDER)

% REDUCTION I-~YY
FROM MHOMINAL
0.£5

=0.94

~9.31

ar o7

B02 OF TOO24

W3 I496 OVER BLACK RIVER
READINGS TAXEN & FEET EAST OF WEST lB‘I.ITHEH‘I'
TOY FAR ABOVE UPPER SIZE TOLERANCE LI

BRIDGE ENVIROMNMENT OPEN
EET

BRIDGE STARTED 1971,
READINGS TAKEM t0/18
QPEM TO TRAFFIC (D\‘ER) 13/11!74

FROM NOMIMAL

DATA SUMMARY FOR BRICGE

OVER 1% F
RURAL LOW TAAFFIC YOLUME
BEAM 1 BEAM 2
FAGIA INTERIOR
wFB wFB
MOMINAL AREA 39,7028 33.70123
(INCHES #22)
ACTUAL AREA  41.6466 41.4707
tINCHES==2}
% REDUCTION -4,8956 -4.4524
FROM NOWMINAL
% REDUCTION 1.33712 =1,9048
FRON UPPER LINIT
% REDUCTION ~7.5352 =7.1307
FROM LOWER LIMIT
PENETRATION -16.397 ~15.44
{FROM MOMINAL)
UPPER LIHIT -8.31 . -8.77
LOWER LIMIT ~25.64 -24.14
T-+XX NOMINAL 780187 7801.87
f==XX ACTUAL 8161.87 8057.88
X REDUCTION ~4,43 -3.268 .
FROM MOMINAL .
I--YY NOMINAL  226.24 226,24
* Te=¥Y ACTUAL 234,88 220,08
% REDUCTION =3.88 =-1.69

BCX OF 70024
X REDUCTION {AREA}

BEAM 3 BEAM &
INTERICR INTERICR
wWFB wFB
13,7029 33,7029
41,6833 42.8172
-4,7381 =7.3401
-2, 1816 -4.7221
~7.,4216 =10.0924
-16.42 =25.45
«7.78 -48.78
=-15,09 «J34.12
T801.487 7801.87
3101.52 8288.8)
=3.84 -8,21
126.24 226,34
122.10 228,10
«2.59 -5.24

FEH!TR:TXDN (FRDH ROHTNAL

STEEL IN PLACE 10/ 6/73

BEAH &
FACIA
wFB
J39.7029
40.5015
~2.0113
0.4768
-4,E270
-5.97

1.8%

=-15.84
F801.87
821154

-5.28

126.24
244 .11
-7.94

% REDUCTION YeeXX

DECK COMPLETED 7/23/72

X REDUCTIOM T=~YY

FROM NOMIMAL =M1 FROW NOMIMAL FROM ROMINAL
PACIA BEAM =3.45 -11.57 -, -
AVERAGES 4-87 5.%0
INTERIOR BEAM -8.861- 19,10 -4.45 =3.
AVERAGES 4 3.17
BRIDGE AVERACHZ 4,69 «~13.1% -4, 81 4,27
. -y
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BOI OF 70024 EB 1196 OVER BLACK RIVER
READINGS TAKEM 2 FEET EAST OF EAST PIER
. TDD FAR ABOYE UPPER SIZE TOLERAMCE LIMIT

BRIDGE ENVIRONMENT OPEM BRIDGE STARTED 1972, STEEL IN PLACE 4/20/74
UMBER 15 FEE READINGS TAKEN 19/31/79 DECK COMPLETED &/18/74
RURAL Low TRAFFIC VOLUME OPEM TO TRAFFIC {OQVER) 12/11/74
BEAN i BEAM 2 BEAM 3 BEAN 4 BEAM 5 BEAM &
FACIA INTERIOR IMTERIOR IMTERIOR INTER10R FACIA
31 WFB WiB wFB wE wFE
. MOMIMAL AREA  J4.1312 34,1242 24.1312 34,1312 34.1312 24. 1312
(INCHES»*2)
ACTUAL AREA 34,3232 35,4275 16.12332 35,2524 35.4806 34,6559
{ IHCHES»r2)
% REDUCTION  =0.5524 -4.9698 -5 _8E55 ~3,2848 -3.9536 -1.5372 .
FROM MOMINAL
& X _RECUCTION 14904 -2.4038 -3,2834 —0.7657 -1.4184 0.9394
FROM UFPER LIMIT .
% REOUCTION  -3.140% -7.6613 -8.6000 -5,93132 -6.6190 -4. 1407
FROM LOWER LIMIT
PENE TRATION -1.97 =17.20 ~20,64 -11.80 . -13,84 -5,38
® {FRGM NOMINAL}
UPPER LIMIT .78 -B_E5 ~11.78 ~2.75 -5.09 3.37
LOWER LIMIT  =10.72 -26.16 -29.19 ~20.26 -22.60 -14.14
TeeXX NOMINAL  4921.10 4921. 0 4921.10 a921.10 492410 492410
I--XX ACTUAL  4963.43 S167.91 5209.48 5096.37 5131.44 4393.34
% REDUCTION -0.86 "vB.02 -5.88 ~3.56 -a.27 -1.5%
FROM NOMINAL
I-~¥YY NOMINAL  164.43 164.48 164,48 164,48 164.4a8 164.48
1-=¥Y¥ ACTUAL 184,55 172.82 174,42 170.12 174,24 165.96
% REDUCTION -0.04 ~4,85 -6.04 «3,43 -4.11 -0.50

FROM MOMINAL
DATA SUMMARY FCOR BRIDGE BOJ OF 70024 X
% REDUCTION {AREA} PENETRATION (FROM NOMIMAL % REDUCTION I=-=XX % REDUCTION I=-=-¥Y¥

FROM NOMINAL --HILS)} FROM - NOMIMAL FROW NOMINAL
FACIA BEAM -1.05 -3.83 -1.23 -0.47
AVERAGES
INTERTOR BEAM -4.62 ~15.82 -4.68 -a.63
AvERAGES
BRIDGE AVERAGES -3.38 =11.77 -1.53 =2.25
BO3 OF 70024 EB 1196 OVER BLAGK RIVER
READINGS TAKEN 18T PIER WEST OF EAST ABUTHMENT
BRIDGE ENVIRONMENT OPEM BRIDGE STARTED 1972, STEEL IN PLACE 4/20/74
UMDER 15 FEET READINGS_TAKEN 10/21/ DECK COMPLETED 5/13/74
RURAL LOW TRAFFIC VOLUME OREN 10 TRAFFIC  (GVER] 12/11/7a
BE2M 2 BEAH &
INTERIOR INTERIOR
wFB WFR
NOMINAL AREA 34,1312 331312
{INCHES®=2)
ACTUAL AREA 35,9535 35.4644
{INCHESmZ)
% REOUCTION  =5,3565 ~3.9061
FROM NOMINaL
% REDUGTION  =2.7B69 -1.3718
FROM UPPER LIMIT
% REDUCTION  -8.0680 -6.5704
FROM LOWER LIMIT )
PENETRATION  =18.76 «43.68
{FROM MOMINAL}
UPPER LIMIT  =10.00 ~4.92
LOWER LIMIT  =27.51 -22.43
I-=XX NOMINAL = 4921.10 ag21.10
. Ie-XX ACTUAL  B1839.83 5130.71
“ % REDUCTIOM ~5.46 ~4.26
* FROM MONINAL
1--¥Y MOWIHAL  164.48 164,48
I-=¥Y ACTUAL  172.21 174,39
% REDUCT IO -5.37 -4.51
A ) FROM HOMINAL

DATA SLMMARY FOR BRIDGE BQJ OF 70024
X REDUCTIOM (AREA) PEMETRATIOM (FROM HOMIMAL X AEDUCTION I--XX X REDUCTIOM I--¥v¥

FROM HOMINAL —<MILS} ) FRAOM NOMINAL FROM HOMINAL
“FACIA BEAM 0.00 ©.00 ©.00 0.00
AVERAGES . )

INTERTOR BEAM -4.63 -18.22 -4.86 -

AVERAGES * 494

BRIDGE AVERAGES -4.63 -18.22 -4,88 ~4.%4
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BO3 QF 7004

EB8 I196 OVER BLACK RIVER
READINGS TAKEM ) FEET WEST OF EAST ABUTHMENT
TOO FAR ABOVE UPPER SIZE TOLERAMCE BAMD

BRIOGE EMVIRONMENT QPEM
UNDER 15 FEET
URBAN LOW TRAFFIC VOLUWE

BEAM 2
INTERIOR
WFB
MOMINAL AREA 34,1212
(INCHES=w2}
ACTUAL AREA 35,7979
§ IMCHES»=2}
% REDUCTION =4.8834
FROM MOMINAL
% REQUCTION -2.3249
FROM UPPER LIMIT
X REQUCTION -7.5724
FROM LOWER LIMIT
PENETRATION =17.10
{FROM HOWIMAL}
UPPER LINKT -8.34
LOWER LIMIT 25,85
T-=XX NOMINAL  4921.10
I--xXX ACTUAL 5163.00
% REDUCTION =-4.92
FROM NOMINAL
L==YY MONINAL  164.48
f--¥Y ACTUAL 172.30
X REDUCT IDN -4.76

FROM HOMIMAL

BEAM 3
INTERIOR
L
Jd4. 1352
Js5.927a
-5.2638
~2.6364
T.0629
-18.43

-9.68
-27.19
4921.10
5182.87
~5.02

164.498
173.29
-5.36

DATA SUMMARY FOR BRIDGE BOJ OF 70024

FACIA BEAM
AYERAGES

INTERIOR BEAM
AVERAGES

BRIDGE AVERAGES

* RIWCTIUH {AREA)
FROM MOMIMAL

Q.00

-4.82

-4.82

BRIDGE STARTED 1972,
READINGS TAKEN 10/31/73
OPEN TO TRAFFIC (OVER) 11/%1/74

BEAN &

INTERIOR

WFg

34,1312

35,3398

=3.716a

=-t.1872

-6.37TE2

=43.02

-4.28
«21.77
4921, 10
5114,.42
-3.93

184 48
170. 26
-3.57

PENETRATION {FROM MOMIMAL

~=MILS)

% REDUCTION
FRDM HOMIMAL

TwmXX

Q.00

=18.10

«16. 18

Q.00

-q.72

=4.72

STEEL IN PLACE 4/20/74
DECK COMPLETED

5/t8/7a

% REOUCTION I-~-YY
FROM HOMIMAL

o.c0
=4.58

524 OF 82123

HOMINAL AREA
{INCHES==2)

ACTUAL AREA
{ INCHES=w2)

% REQUCTION
FRON NOMINAL

% REDUCTION
FROM UPPER LI

% REDUCTION

FULLERTOM OVER WB 138
READIMNG TAKEM DIRECTLY OVER
FROM wB 136
BRIOGE ENYIROMMEHT INTERMEDIATE
UMDER 15 FEET
URBAN HIGH TRAFFIC YVOLUME
BEaM 1
INTERIOR
-]
S4.4750
82.2a57
-39,.7638
=J3.202)
NIT
=41,.8100

FROM LOWER LIMIT

PENETRATION
{FROM MOMINAL

UPPER
LOWER
T==XX NOMIMAL
I==XX ACTUAL

%X REDUCTIOM
FROM NOMIMAL

I~+¥Y NOMIMAL
I-=YY ACTUVAL

% REDUCTION
FROM NOMINAL

LIMIT
LIMIT

'-155.55 .

-136.28

=-16Q_65
2376%9.09
ISITT.5a
-45.84

7658 .48
127.13
-87.50

DATA SUMMARY FOR BRIDGE $24 OF 82123

HWEGIAN STRIF SEPERATING 1868

EXIT

EAIDGE STARTED 19714,
READINGS TAKEN 11/ 5780

OQPEN TO TRAFFIC (OVER} O/ Or O

STEEL IM PLACE 7/ 0/72
QECK COMPLETED 7T/ 0/73
QPEN TO TRAFFIC {UNOER} $2/ OITS

X REDUCTION (AREA) PENETRATION (FROM NOMIMAL X REDUCTION I==AX % REQUCTION f--
FROM MOMINAL ~=HILS) FROM HOMINAL- FROM MaNtNAL. 1T
FACIA HEAM . 0.00 0.00 .
AVERACES oo o.co
INTERIOR BEAM -39.78 -188. - .
uTERIOR ) 55.55 as.84 67,50
BRIDGE AVERAGES  =39.78 -158.88 ~d8.84 87.%0
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$34 OF B821%2 EB A MILE OVER NB USfO

BRIDGE ENVIRONHENT TUMNELED
OVER 15 FEET
URBAN HMIGH TRAFFIC VOLUME

BEAMN 7.
INTERLIOR
WFB
NOMINAL AREA 39.70239
{INCHES®%2}
ACTUAL AREA 41,6980
{INCHES™X2)
%. REOUCT IOM =5.0250
FROM MOMINAL
% REDUCTION ~2.4634

FROM UPPER LIMIT

% REDUCTICN -7. 717
FROM LOWER LIMIT

PENETRATION -17.42
{FROM MOMIMAL})

UPPER LIMI1T -8.75
LOWER LIMIT ~16.092
TaaXx NOMIMAL 700%.87
I-=XX ACTUAL 80B4.58
raENm, -
T==¥Y MOMINAL 2216.24
I=-=YY ACTUAL 221.00
% REOQUCT1ONW 2.32

FROM MNOHWIMAL
DATA SUMMARY FOR BRIDGE 3524 OF 282112
% REWG‘I’ION {AREA}

FROM NOMIM.
FACIA BEAHW 0,00
AYERAGES
INTERIOR BEAM -3.02
AVERAGES
BRIDGE AVERAGES -5.02

READINGS TAXKEW ON SPAM 2 OVER QUTSIDE LAME
TOOD FAR ABOVE UPPER TOLERANCE

LIMIT (AFTER 15 YEARSHI}

BRIDGE STARTED 1565 .

READINGS TAKEN &/1
OFEN TO TRAFFIC (OVER!

PENETRATIOH {FROM MOMIMAL
~=MILS)

0,00
-17.42

-17.41

2/21/64

% REQOUCTION I--XX

FROM MOMIMAL
0.00

=3,37

«3.37

STEEL IM PLACE 1/24/54
DECK COMPLETED 2/12/
OPEN TD TRAFFIC [U'HOERP

i REDUCTIOH t--vY
ROM MOW1

0.00

2.32

7/ Q/65

X02 OF 33021

HORTH BOUND US131 OVER PENM CEMTRAL RAILROAD
READINGS TAKEM 8 FEET NORTH OF SOUTH

ABUTHENT

THAVING PROBLENS WITH THICKMESS GUAGETITTI7771T

BRIDGE ENYIRONMENT OFEN
15

OVER F
RURAL LOW TRAFFIC VOLUNE
AEAM % BEAM 2
FACIA INTERIOR
wFB WFa
NOMIMAL AREA 31,7641 11.7641
{IMCHES®%2} -
ACTUAL AREA 33,5802 34.2074
(INCHES®=2}
% REDUCTIOM ~5.7175 -7.6911
FROM NOMIMAL :
X REDUCTION -3, 1330 -5.0654
FROM UPPER LIKIT
% REGUCTION  -A2.4182 -10.,4534
FROM LOWER LIMIT i
PEMETRATIDN -18.64 =-15.08
LFROM NOMINAL)
UPPER LIMIT ~10.43 -16.93
LOWER LINIT  =26.79% =33.22
I-=XX NOMINAL 4463.09 4463.04
I-~KX ACTUAL  4768.83 a843.54
% REDUCTION -6.2% -5.53
FROM MOMWIMAL
1-~Y¥ NOMIMAL 14G.41 146.41
T-«¥Y¥Y ACTUAL  159.30C 164.93
%X RECUCTION -B.81 -10.54

FROM HOMWINAL
OATA SIRMARY FOR BRIDGE XO2 OF 83031

% REQUCTION (AREA)

FROM NOMIMAL
FACIA BEAM -2.56
AVERAGES ]
INTERIOR HEAM =3.33
AVERAGES

PRIDGE AVERAGES =-3.38

BRIDGE STARTED 1975.-

READINGS TAKEN

5/21/80
OFEN TO TRAFFIC {QVER} 14/15/77

BEAM ] BEAM 4
IRTERIOR INTERIOR
wWFE wra
J1.7641 31.7641
33. 1958 11.6339
-4.5074 0.4038
=1.9534 2.8188
~7.1870 =2.1438
-14.59 1.34
~8.84 843
-22.84 -8.81
446].09 4463.04
4715.66 4554.70
-5.66 -2.05%
146.41 146,41
157.02 151.61
~7.25 -3.0%

PENETRATIDH lFROH WOHINAL
~=MILS

-l-:lll
-£1.81

=$1.02

BEAM
FACIA
WFB

1. 7644

I1.6728
0.6023
3.0168

=t.8464

1.86

10.11

- -8,.19
4453 .04
45%2.16
=-2.00

146.47
151.77
~3.68

! RECUCTION I--XX

ROM MOMIHAL
-a,42

=5.44

=5.02

STEEL IN PLACE 11/24/7%
DECK COMPLETED &/16/76

% REDUCTION I~=YY
FROM NOMIMaL
~8.23

=T, 34

-8.78
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an

For those more interested in statistics, this appendix contains more
detailed analysis of our major findings. Scatterplots showing penetration
losses from nominal vs. exposure age are provided for the more significant
relationships along with the results of their linear regression analyses.
Drawn on the scatterplots are the lines depiciting the mean regression
line (Penetration = A x Age + B). Above and below this mean are regres-
sion lines drawn using the upper and lower limits of the 85 percent Con-
fidence Interval for d{Penetration)/dt = A-the corrosion rate. The fan-like
area produced demonstrates the approximate range of penetration (from
an initial value—B) that may be expected to occur for the exposure con-
ditions represented in the plot. The results of the statistical anlayses
{(linear regression) for each case are included in Figures Bl through B3§
interspersed with their respective scatterplots. Results reported are,
with only a few exceptions, sighificant at the p less than or equal to .05
level (95 percent confidence level).
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Figur¢ Bl. Penetration from nominal (mils) vs. age from first
exposure to bridge site (years), all painted weathering steel

beams.
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Figure B2. Penetration from nominal (mils) vs. age from first
exposure to bridge site (years), all rural beams not exposed
to traffic spray from below.
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Figuré B3. Penetration from nominal (mils) vs. age from first
exposure to bridge site (years), all urban beams not exposed
to traffic spray from below.
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Figure B4. Penetration from nomiral (mils) vs. age from first
exposure to bridge site (years), all beams not exposed to traffic
spray from below.
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Figure BS. Penetration from nominal (mils) vs. age
exposure to traffic (years), all rural beams exposed
spray from below.
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Figure B6. Penetration from nominal (mils) vs. age from first
exposure to traffic {(years), all urban beams exposed to traffic
spray from below.
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Figure B7. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below. :
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Figure B8. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray

from below, upper flange quadrant farthest from oncoming
traffic, FFT. '
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Figure B9. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below, upper flange quadrant nearest oncoming traffic,
NFT. ' '
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Figure B10. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray

from below, lower flange quadrant nearest oncoming traffic,
NFB. X
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HULTIPLE LIHRAR RIGREASITOMH ANALYSIIS
FROBLEM KUMBER = 5
SAWFLE SIZE = 152
IMDEPENDENT YARIABLES o 1
DEPEMOENT YARIABLE - R

VAR LABEL MEAN STD DEVIATION

1 AGE TE B.086649 3.77374

2 FFA 1.58373 14.38266

REGRESSION COEFFICIENTS AND STANDARDIZED(BETA) COEFFIGCIENTS ~
VAR LABEL REGRESSION AETA
COEFFICIENT COEFFICIENT
INTERCEPT ~6, 14843

AGE TE 1.42378 0,37%15%
STANDARD EAROR OF ESTIMATE . 11.37630
COEFFICIENT OF DETERMIMATION - Q. 14074
COEFFICIENT OF DETERMINATION {(ADJ) L Q. 13505
MULTIPLE CCRRELATICM COEFFICIENT - - Q.3751S
MULTIPLE CORRELATION COEFFICIENT (ADJ) w 0.36748

STAHDARD DEVIATIONS AND T VALUES OF COEFEICIENTS =

VAR LABEL $TD ERROR 57D ERR BETA T VALUY CONF
1 AGE T 0.28750 0,07%44 4.913 100,000
PARTIAL CORAELATIONS AMD RI-DELETH =
VAR LABEL PAATIAL CORR RI-DELETE
1 AGE TE 0.37518 3.115310=-12
ANALYSIS OF VARIAMCE TABLE
VARIATION  PREEDON  sGoaRes seusap T MTIe cowr
REGRESSION 1  4415.1308  Q41% 1304 24.7317 10¢.000
RESIDUIAL 181 2701¢7.7a02 178.9354 -
TOTAL 152 t442,.8706

Figure Bll. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
lower flange quadrant farthest from oncoming

from below,
traffic, FFB.
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VAR LABEL REGRESSIDMN BETA
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AGE TE =-0.26799 =0, 15555
STAMDARD ERROR OF ESTIHATE - 6.22703
COEFFICIENT OF DETERMINATION - 0.02451
COEFFICIENT OF DETERMIMATIDMN (AN) = 4.0184S
MULTIPLE CORRELATION COEFFIGIE| = D.$5655
HUL TIPLE CORRELATION COEFFICIERT (ADJ} = 0.13582

STAMDARD DEVWIATIOMS AND T VALUES OF COEFFICIENTS -

VAR LABEL STD ERROR. STD ERR BETA T V_ALUI' CONF
1 AGE TE Q.133286 0.07784 =-2.011% 95 . a4
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AMALYSIS OF VARIANCE TAERLE
fgumemor  omommes  smoor st F A cow
RecRESsTON o eS5ET 'S 4o 95
TOTAL 162 5391 _5437

Figure B12. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below, middle 1/3 of web, WEBM.

- 133 -



49,00

24.00

-4.00

=24.00

=40.00

M REPAESENTS MULTIPLE DATA ROINT

12.80

0.00 1.80 110 4.%0 8.40 8.00 . 9.60 11.20 14,40 18.00
: : H : H -t : P Ao
-+ H N + + H . + + H e
: :
: :
H H
= . * + - + + . + + *-
3 :
: H
: $ :
z $ "
i 1
-+ + s + -
H 5 T
i ’ :
: g 5 :
; 3 H
- ™ u :
L s ) N ] H
: s H
t s :
-t - * - * * * t + * r e
¥ 3 3 H
: H H H
: $ :
: :
- . . . * s . * + + *-
i ;
: H
< + s ® + + - + + + o
0.00 1.50 3.20 4,80 8.40 8.00 9,60 11.10 12 14.40 16,00

POINTS PLOTTED » 80. POINTS DELETED{SCALE) = © POIMYS DELETED(MISSING DATA) = o

HULTIPLAE LIHSAAR REGQREISSION AMNALYSIIS
PAUELEM NUMBER - 1
SAMPLE SIZE . 20
TMDEPENDENT VARTABLES ° 1
DEPENDENT VARIABLE . CORATE
VAR LABEL, MEAM STO DEVIATION
b AGE TE %, EB248 3.73455
2 CORATE +.75662 §.22406
REGRESSION COEFFICIEMTS AMD STAMDARMDIZED:ARETA)} COEFFICIEHTS .-
VAR LABEL . REGRESSION BETA
COEFFICLENT ™ COEFFICIEMT
- INTERCEPT =1,14528
1 AGE TE ©.50978 0.36443
STANDARD ERROR OF ESTIMATE . 4.89588
COEFFICIEMT OF DETEAMINATION - ©.13281
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VAR LABEL STD EAROR STD ERR BETA T vaALux CONE

1 AGE TE 9.14750 0. 10544 3.458 59.812
PARTIAL CORRELATIONS AND A2-DEILETE -
VAR LABNL PARTIAL CORR A2-DILETE

1 agE X 0.16441 4. 351IE-12

ANALYSIS OF VARIANCE TASLE

SOUMCE OF QEGREES SUM DF MEAM F RATIO CONF
VARIATION FREEOGM SQUARES SQUARE LAVEL
ST 5 S
TOTAL TS 2458._8634 )

Figure B13.

spray from below, whole beam.
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PROBLEM NUMBER - 2
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COEFFICIENT COEFFICIENT
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AGE TE 1,51287 0.E1616
STAMDARD ERRQR OF ESTIMATE - 8.77448
COQEFFICIEHMT OF DETERMIHATION g Q.26642
COEFFICIENT OF DETERMINATIGH (ACJ) - 0.25621
HWULTIPLE GCORRELATION COEFFICIEMT = 0.51616
HULTIPLE CORRELATION COEFFICIENT {(ADJ)} 0.50618

STANDARG DEVIATIONS AND T VALUES OF COEFFICIENTS -

vaAR LABEL $T0 ERROR 37D £RR BETA T VALUE conr

1 ASE TR ©.29585 0. 10034 B.114  100.000
PARTIAL CORRELATIONS AND R2-DELETE -
var LABEL PARTIAL CORR R2-CELATE

1 aGE TE 0.E1616 =2.4TIE1E-12
i ANALYSIS OF VARIANCE TAOLE )
WNISTion  PREESEE  MOMET sotame "M R
MEGRESS 0N 1 2498.1160  2498.1160 28,1480 100.000
RESIDUAL 72 €878.4dcS 95.5340
ToraL 73 #376.6562%

Figure Bl4. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), first 3 beams exposed to traffic
spray from below, upper flange quadrant farthest from oncoming
traffic, FFT. .
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HULTIPLE LIMEAR REGRESIION AMALYSIS

PROBLEM MUMBER - 3
SAMPLE SIZE - 7
INDEPEMOENT VARIABLES = 1
DEPENDENT VARIABLE - NFT
VAR LABEL HEAM 5TD DEVIATION
1 AGE TE 8.69749 3.73388
2 MFT 3.3832% 12.07305
REGRESSION COEFFICIENTS AND STANDARDIZED!BETA) CORFFICIENTS .=
VAR LAREL REGRESSIOM BETA
. GOEFFICIENT COEFFICIENT
INTERCEPT -5.08759
1 AGE TE $.438675 C. 46697

STANCARD ERROR OF ESTIMATE - 10.75212
COEFFICIENT OF DETERMINATION - Q. 21807
COEFFICIENT OF DETERMINATION {ADJ) - 0. 20764
MULTIPLE CORRELATION CDEFFICTENT - Q.466537
MULTIPLE CDRRELATION COEFFICIENT (ADJ) = ©.45567

STANDARD DEVIATIONS AMD T VALUES OF COEFFICIENTS =

VAR LABEL . 3ITD ERROR STD ERR BETA T yaLUE CONF
1 AGE TE ©.3250% 0.10211 4.67) 30,998
PARTIAL CORRELATIONS AMD RI-DELETE -
VAR LABEL PFARTIAL CORR R2-DELETX
t AGEL TE 0. 46697 8.57880E-12
ANALYSIS OF VARIANCE TARLE .
SOURCE OF DEGREES Sust OF MEAN ¥ RATIO CONF
VARIATION FREEDOM SQUARES 3QUARE LEVEL
RESTDOAL R et H e B
TOTAL 74 11088, 6647

Figure B15. Penetration from nominal (mils) vs. age from first
exposure to traffic '(years), first 3 beams exposed to traffic

spray from below, upper flange quadrant nearest oncoming
traffic, NFT. .
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MULTIPLE LINnNZanr ANALYSIS
PROBLEH MUMBER " 4
SAMPLE SIZE . 78
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DEPENDENT VARIABLE - NFB8
VAR LABEL MEAN STD DEVIATICN
1 AGE TE 5.63992 3.76376
2 NFB 2.37837 13.45509
REGRESSION COEFFICIENTS AMD STANCARQIZED(BETA) COEFFICIENTS -
VAR LABEL REGRESSION BETA
COEFFICIENT  COEFFICIENT
INTERCEPT =-7.56724
AGE TE 1.74804 a.43975
STAMDARD ERROR OF ESTIMATE " 11.80789%
COEFFICIENY OF DETERMINATION .- Q,23986
COEFFICIENT OF DETERMINATION {Ab) - Q,32986
MULTIPLE CORRELATIOM COEFFICIENT * Q.46375
MULTIPLE CORRELATION COEFFICIENT {AQJ} = Q.472347

STANDARD DEVIATIONS ANG T YALUES OF COEFFICIENTS -

YaR LaBEL STD ERROR STC ERR BETA T VALUE CONF
1 AGE TE ©.356395 Q. 10001 4.097 99.933
PARTIAL CORRELATIDMS AND R2-DELETE -
VaR LABEL PARTIAL CORR RI-DELKTE
1 AGE TE 0, 48375 4.7853JE~ 12
. AMALYSIS DF VARIANCE TaABLE
SOURCE OF BEGREES SUM OF MEAM F RATIO CONF
VARIATION FREEDOM SOUARES SQUARE LEVEL
REGRESSICN 1 ¥343.6457 3343.6457 21.9048 99,953
RESICUAL 76 10596,0346 133.4162
TOTAL 77 133240.0407

16.00

Figure B16. Penetration from nominal (mils) vs. age
exposure to traffic (years), first 3 beams exposed

spray from below, lower flange quadrant nearest
traffic, NFB. )
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PROBLEN MWUMBER L B
SAMPLE SIZE - T4
INDEPENDENT VARIADLES » k
DEPENGENT YARTASLE s FFR
var LABEL MEAN 31D DEVIATION
1 AGE TE 5.57296 3.06672
H FFR 3.14831 15.4383%
AKCRESSION COEFFICIENTS AND STANDARDIZEC{BETA) COEFFICIENTS .«
VaR LABEL  REGRESSION BETA
COUEFFICIENT COEFFICIENT .
INTERCEPT ~7,06048
AGE TE 1.79966 Q.449293
STAMDARD ERROR OF ESTIMATE - 13,87287
COEFFICIENT QF DETERMIMNATIOM - . 20186
COEFFICIENT OF DETERMINATION [ADJ} - 0.13078
MULYIFLE CORRELATION CUEFFICIENT a o d4313
MULTIPLE CORRELATION COEFFICIENT (ADJ) = O.41678

STANDAAD DEVIATIONS AND T VALUES OF COEFFICLIENTS -

Var LAREL STD ERROR STD ERR BETA T VALUE CONF
1 AGE TE 9.42173 o, 10519 4.3%7 9,994

PARTIAL CORAELATICNS AND RI-DELETE -

VAR LABEL. PARTIAL CORR RI+DELETH

1 AGE TR 0.4432%  2.27904E-12
' AHALYSIS OF VARIANCE TABLE
SOURCE OF DEGREES

Sim OF HWEAM F RATID CanNF
VARIATION FREEDOM SQUARES SQUARE LEVEL
RECRESSION 1 3535 ,0052 ITI5.0052 18.2100 93,894
RESIDUAL 72 133978.3453 34,1248

TOTAL 73 17511.890%

Figure B17. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), first 3 beams exposed to traffic
spray from below, lower flange quadrant farthest from oncoming
traffic, FFB.. )

=138 -



M REPRESENTS MULTIPLE DATA FOINT

Q. 1.60 3.20 4.80 5.40 a.00 3.60 11,20 12.80 14,40 16.00
RNl : - : i e b aammm———fmem e e fomm—————— :

40.00 -+ * H + + + + * + ¥ I-
24.00 -4 + + + . * - + . . .
: N us :

I % i :

8,00 -+ + * gt + % + 3 s+ - - + +* -

: 8 s s mos :

: % $ H

- s 3 :

-8.00 -4 4o
-24.00 =+ + . . . + * * + + '
: i H

«40.00 -+ + + + . + + - + + ol
0.00 1.60_ 2.20 4,80 6.40 8.00 9.60 11,20 12.80 14.40 16.00

POINTS PLOTTED = 8Q POINYTS DELETED(SCALE} = @ POINTS DELETED{MISSING DATA} &

MULTIPLE LINEAR REGRESSIOMN ANALYSIS
PROBLEM NUMBER - 8 ’
SAWPLE 512 - 80
INOEPENDENT VARIABLES = 1
DEPENOEMT YARIABLE = WESM -
VAR LABEL MEAM STD DEVIATION
1 AGE TE 5. 65248 3.73455
H WEBM 1.11625 §.33453
REGRESSION COEFFICIEMTS AND STANDARDIZED(BETA) COEFFICIENTS ~
VAR LABEL REGRESSION BETA
COEFFICIENT . COEFFICIENT
INTERCEPT 2.78607
AGE TE -0, 46901 -0.32833
STANDARD ERROR OF ESTIMATE - £.07104
COEFFICIENT OF DETERMIMATION - o.10780
CREFFICIENT OF DETERMINATION {ADJ) . 9.09637
MULTIPLE CORRELATION COERFICIENT = 0.32833
MULTIPLE CORRELATION COEFFICIENT (ADJ) = 0.31043

(=]

STANDARD DEVIATIONS AHD T VALUES OF COEFFICIENTS -

VAR LABEL STD ERROR STD ERR BETA T VaLue CONF
1 AGE TE 0.15277 0. 10695 =-3.070 93.708
PARTIAL CORRELATIOMS AND RI-DELETE = ’
VAR LABEL PARTIAL CORR R1-DELETE
1 AGE TE -0.32813 3.05817€+121
. AMALYSIS OF VARIANCE TaBLE
SOURCE OF DEGREES SUM OF HEAN F RATIO CONF
VARIATION FREEDOM SQUARES SQUARE . LEVEL
REGRESSION 1 242.3612 242.J612 9.4247 98,705
RESIDUAL Ta 2006, 8077 15,7455
TOTAL T2

1144, 1683

Figure B18. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), first 3 beams exposed to trafflc
spray from below, middle 1/3 of web, WEBM. ‘
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2 CORATE $.95242 £.65175
REGRESSION COEFFICIENMTS AND STANDARDIZED{RETA) COEFFIGIENTS
yar LAREL RECRESSION BETA
COEFFICIENT COEFFICIENT
INTERCEPT 0.51720
L AGE TR Q.21735 ©. 11474
STAMDARD ERROR OF ESTIMATE - 8.855928
COEFFICIENT OF DETERMINATION - ©.01218
COEFFIGIENT OF DETERMIMATION {AQJ) - 0., 00000
MULTIPLE CORRELATIOM COEFFICIENT - Q.11474
MULTIPLE CORRELATIONM COEFFICIENT (AbDJ) = Q. 00000

STANDARD DEVIATIONS AND T VALUES OF CORFFICIENTS -~

VAR LABEL STO ERROR  STD ERR BETA
+ AGE TE 0.21523 Q. 12447
PARTIAL CORRELATIONS ANT RI-DELETE =«
VAR LABEL PARTIAL CORR RI-0ELETH
1 AGE T ©. 11474 4.320130-13
AMALYSIS OF VARIAMCE TABLE
VARTATION  PREEoON  smmmet soue
RECRESSION 1 J7.8502 J7.8602
RESIDUAL [ 2833, 1146 44,3457
TOTAL 85 2875.0848
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Figure B19. Penetration from nominal (mils) vs.

exposure ‘to traffic (years), fifth or later

traffic spray from below, whole beam.
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STANDARD DEVIATIONS AND T VALUES CIF. COEFFICIENTS -
VAR LABEL STO ERROR STD ERR BETA T VALVE
1 AGE TE 0.41061 0.12877 1. 142
PARTIAL CORRELATIONS AHD R2Z-OELETE ~
VAR LAGBEL PARTIAL CORR R2-DELETE
1 AGE TE O, 14703 2.32402E=13
AMALYSIS OF YARIANCE TABLE

DEGREES MEAN
FREEDOM SQUARE

REGRESSION 1 168.5844
RESIDUAL LE] $23.3208

TOTAL

CONF
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¥ RATID CONF

LEVEL
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SQUARES
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7614.0135
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-
»

Figure B20. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), fifth or later beams exposed to
traffic spray from below, upper flange quadrant farthest from
oncoming traffic, FFT.
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M REPRESENTS MULTIPLE DATA POINT

¢.co +.80 3.20 4,80 é.40 8,00 8.50 11.20 12,80 14.40 16.00
40,00 ~4 + + ) + + H H H + + ER-
3 L} H
1
H
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H
:
H
8.co -+
-8.00 -4+
H s H
H
-24.00 -+ + + + N + ¥ + + + ol
: i
H
-40.00 - * * -+ + - Y + * » e
o.c0 1.80 3.120 a.80 840 a.00 0.60 11,20 12.80 14.a0 16,00

POINTS PLOTTED = 62. POINTS CELETED{SCALE) = @ POIMTS ODELETED(MISSING DATA} = 4

HMULTIPLE LINEAR REGRESSION AMNALYSTIS

PROBLEW MUMBER - 3
SAMPLE SIZE - a8z
IMDEPENDEHT YARTAGLES = 1
DEPEMDENT VARIABLE - NFT
YAR LABEL - MEAM $7D DEVIATION
1 AGE TE 8.52185% 1.51120
2 NFT J.40613 1$.80128
REGRESSION COEFFICIENTS ANO STAMOARDIZED(BETA) COEFFICIENTS -
VAR LABEL REGRESSION BETA
COEFF ICIENT COEFFICIENT
INTERCEPT -3.28948
t AGE TE 1.02204 O. 30409
STAMDARD £RROR OF ESTIMATE - 11.33573
COEFFICTENT OF DETERMINATION . - ©.09247
COEFFICIENT OF ODETERMINATION (AOJ) = Q.07724
MULTIPLE CORRELATION COEFFICIENT - 2. 30409
MULTIPLE CORRELATION COEFFICIEMT (ADJ} = 0.27510

STANDARD CEVIATIONS dMD T vALUES OF COSFFICTEMTS «

VAR LABEL 3TO ERROR 3TD ERR BETA T vaLug CONF

1 AcE TR C.41)39 . . 12208 2.473 38.383
PARTIAL CORRELATIOHS AND R2-DELETE =
VAR LABEL PARTIAL GORR R2~-DELETR

1 AGE TE Q.30400 1.503248-12

AMALYSIS OF VARTANCE TABLE

WA OMENE M MR Te @
ROSET @ RER ummm v mem
TOTAL L 1] 8498.483¢

Figure B21. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), fifth or later beams exposed to
traffic spray from below, upper flange quadrant nearest oncoming
traffic, NFT. -
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M REPRESENTS MULTIPLE DATA FGINT
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: s : :
prs + + + + . + * . + P
H ] H t H : 1 ' : 1 =t
0.00 1.80 3.20 4.80 5.40 8,00 8.60 11.10 12.80 14.40 15,

POINTS PLOTTED = 83 POINTS DELETED{SCALE) = © POINTS DELETED{MISSING DATA} = 3

MULTIPLE LINEAR REGCGRAESSION AHALYSIS

PROBLEM NUMBER - 4
SAMFLE SIZE - 83
INGEFEMDENT VARIABLES = 1
DEPENDENT VARIABLE . NFB
VAR LABEL MEAN 5TD DEVIATION .
1 AGE TE 8.68043 3.57473
2 nFE 1.03782 1332023
MEGRESSION COEFFICIEMTS AND STANDARDIZED[BETA) COEFFIGIENTS =
VAR LABEL REGRESSION BETA
. COEFFICIENT  COEFFICIENT
INTERCEPT -3.22722
AGE TE 0.64012 ©. 17124

STANDARD ERROR OF ESTIMATE - $3.22921
COEFFICIEHMT OF DETERMIMATION - 9.02953
COEFFICIENT OF DETERMINATION {ADJ) » 0.01362
MULTIPLE CORRELATION COEFFICIERT = 0.17184
MULTIPLE CORRELATION CORFFICIENT {ADJ} = Q.11671

STANDARD DEVIATIONS aND T VALUES OF COEFFICIENTS -

VAR LABEL STO EARGR  STD ERR BETA T VALLE CONF
1 AGE TR 0. 47000 9.12840 1.362 82.208
PARTIAL COURRELATIOMS AND R2I-DELETE =
YaR LaBEL PARTIAL CORR R1-DELETE
T AGE TE 0.17484 Q. 000Co
AMALYSIS OF VARIANCE TABLE
SOURCE OF DEGREES Sum OF MEAH F RATIO CONF
VARIATION FREEDOM SQUARES SQUARE LEVEL
REGRESSION 1 324.8422 324.8422 t.0581 3%.192
RESIOUAL 81 10675.,7292 t75.0120
TOTAL 82 11000.8713

Figure B22. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), fifth or later beams exposed to
traffic spray from below, lower flange quadrant nearest oncoming
traffic, NFB.. ) )
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M REPRESENTS MULTIPLE DATA FOINT

0,00 1.80 1.20 4,80 8.40 a.00 2.60 11,20 12.80 14.4¢ . 16.00
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40.00 -+ * +* + - + + + + +* b
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24.00 <+ + + + + 3 + + + .
H s
: M
: £
: M
N
- :
3.00 -+

s :
t ] H
H H :
p :
3 $ H
T 3 ¥ 13 o
3 E L H
) =8,.00 ~+§ * $ *3 * * + * +* * + L1
: ]
H 3 kS
T ]
: ~ 3 3 :
=24.00 ~+ + + * + * + * + * .
: :
s
~4Q.00 =4 + + + + + . + + + +e
0.00 t.60 110 a.80 B.d0 8.00 ale0 11,20 t2,80 ta a0 15.00
POINTS PLOTTED = &3 POINTS DELETED(SCALE) = © PGINTS OELETED(MISSIMG DATA} = 3

HULTIPLE LIMNEAR REAQREISsION AHALYSIY

PROBLEN NUMBER - 5
SAMPLE SIZE » LE]
INDEPENDENT YARTABLES = 1
DEPENDENT VARIAGBLE = FFB
VAR LABEL WEAM STD DEVIATION
1 AGE _TE 8.65330 3.58159
2 FFA 2.25444 12.62164
RECGRESSIONM COEFFICIENTS AND STAMDARDIZEC(SETA) COEFFICIENTS =
vaR LABEL  REGRESSION BETA '
COEFFICIENT  COSFFICIENT
INTERCEPT -3.24420
1 AGE TE 0.52645 0.23452

STANCARD ERRCR OF ESTIMATE = 12.36%42
GOEFFICIENT OF DETERMIMATION L Q.

COEFFICIENT OF CEVERMINATION {AGJ) = ©.039%51
MULTIPLE CORRELATION CDEFFICIEMT = 0.23452
MULTIPLE CORRELATION COEFFICIEMT (ADJ) = Q. 19876

STANDARD DEVIATIONS AND T YALUES OF COCFFIGIENTS -

VAR LADEL STD ERROA STD ERR BETA T vALug CONF
1 AGH TR 0.43882 0. 12447 1.884 93.884
PARTIAL CORRELATIONS AND RI-DELETE -
VAR LASEL PARTIAL CORR RI-DELETE
1 AGE TR 0.23452 G, 00000
ANALYSEIS OF VARIAMCE TABLE
WLE MRS SR W v g
REEDC W LHMER am s e
TOTAL L > 3876.0662

Figuré B23. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), fifth or later beams exposed to

traffic spray from below, lower flange quadrant farthest from
oncoming traffic, FFB. -
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0.00 1.60 3.20 4.80 8.40 .00 .50 11,20 12.80 ta.a0  16.00

PFOINTS PLOTTEOD = 68 POIMTS DELETED{SCALE)} = O POINTS CELETEDIMISSING DATA) = o

MULTIPLE LINEAR RIGREI IIICHN AMALYSIS

PROBLEM MUMBER . a
SAMPLE 51ZE - 66
INDECENDENT VARIABLES = 1
DEPENDENT VARIADLE - “ weBn
VAR wBiL MEAN STD DEVIATION :
1 AGE TE 6.60123 3.5$133
2 WEBW t.37424 7.3930%
REGRESSION COEFFIGIENTS ANO STAMDAROIZED(BETA) COEFFIGIENTS =
VAR LABEL  REGRESSION BeTA
COEFFICIENT  COEFFICIENT
INTERCEPT 2.13739 .
AGE TE -0.11566 -0.05433
STANDARD ERROR OF ESTIMATE . 7.43964
COEFFICIEMT OF DETERMINATION . 0.00102
COEFFICIENT OF DETERMINATION (ADJ) . 0.00000
MULTIPLE CORRELATION COEFFICIENT . 9.9543
- D000

MULTIPLE CORRELATION CDEFFICIENT {ADJ)

STANDARD DEVIATIONS AND T VALUES OF CCEFFICIENTS -

VAR LABEL STD ERROR STC ERA BETA T vaLum CONF
1 AGE TE 0.28280 0.12481 =~0.440 J3.87¢
PARTIAL CORRELATIONS AND R2-DELETE -
VAR LABEL PARTIAL CURR R1-DELETE
1 AGE TE =0.05493 Q.00000
AMALYSIS OF YARIAWCE TABLE
A MRS MM om0 T
5l e 5 c R TS
TOTAL 5% 3563,.0062

Figure B24. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), fifth or later beams exposed to
traffic spray from below, middle 1/3 of web, WEBM.
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. 3 REPRESENTS AGE T, Cl;RATII

e.00 1.80 2,30 a.80 &.40 a.00 9._60 11.30 | 12.80 14,40 16.00
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:
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H 3 L] 3 L ]
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: 3 3 :
H L) 3 o H
: 3 3 s :
24,00 ++ ' / + - . I + . * > + P4
: :
-20.00 -+ » . +* + + * - + + <
9.00 1.80 3.20 430 8.40 8.00 2.60 11.20 12,80 14.40 16.00

POINTS PLOTTED = 128 POINTS DELETEQ{SCALE} = O POINTS DELETED(MISSING DATA) = o

MULTIPLE LINEAR REGRIISIION ANALYSIS

FRODLEM NUWBER bl 1
SAMPLE SIZE - i1a
INUEPENDENT VARIABLES = 1
DEFENDENT YARIASLE - . coRaTy '
VAR LABEL MEAN 5TO DEVIATION
b AGE TE 4.50506 2.229%0
2 CORATE 1.59307% 8.93138
REGRESSION COEFFICIEMTS AND STANCARDIZED({BETA) COEFFICIEMTS =
VAR LABEL REGRESS IOM BETA
COEFFICIENT COEFFICIENT
INTERCEPT «+2.279%
AGE TE 0.356035 Q.31817

STANDARC ERROR OF ESTIMATE ] B.74155
COEFFIGIENT OF QETERMIMNATIOM - 9.1012)
COEFFICIENT OF DETERMIMNATION {ADJ) - 0.09410Q
MULTIPLE CORRELATION COEFFICIENT - 9.31817
MULTIPLE CORRELATIOM COEFFICIENT (ADJ) = 0.J0ET6

STAMDARD DEVIATIONS AMD T VALUNS OF COEFFICIENTS -

vaR LaenL STO EAROR STD ERR BETA T VALUR ConF
) 1 anE T 0.22054 o.00448 3.787 .978
PARTIAL CORRELATIONY AND RZ-DELETE -
VAR LABEL PARTTAL CORR R2-DELETY
1 AQE TX | 0.31817  3.2M379E-12
ANALYSIS OF VARIANCE TABLE
SOURCE_OF CEGREES Slni oF MEAN ¥ RATIO  CONF
VARIATION FREEDOM SQUARES SQUARK LEVEL
MO a SEME T e wen
TOTAL . 127  4821.4830

Figure B25. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below for less than 8 years, whole beam.
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$ REPRESEMTS ¢ AGE TE, FFT)

o0.00 1,60 3.20 4.80 B.40 4,00 8.60 11.20 12,80 14.40 )
40.00 -+ H H H H i i : H -

[ 3

M
24.00 o +- s + . + + *

. H
s.c0 - -
* i :
: . +
-B.00 o+ + + + 8 + + * . + -
-y " N [ s :
i s $ s :
Y H H s s :
H $ H
T 3 H
: s :
-24,00 = * * * . 3 + * + + + L8
: s :
: s :
~d0.00 4+ [y * R * ‘e + + + + * s
©.c0 1.80 3.20 FRT 6.40 a.co 3,80 11,20 12.80 14.40 16.00
POINTS PLOTTED = 45 POINTS DELEVEDISCALE} = O POINTS DELETED{MISSING DATA} = 3
MULTIPLE LINEAR REOAGISION AMALYSIS
PROBLEM NUMBER .. 2 :
SAMPLE SIZE - 143
IMOEPEMDENT VARIABLES = 1
DEPENTENT VARIABLE - FFT
VAR LABEL WEAN $TO DEVIATION
1 ACE TE 4,33350 2.14917
z “FFT 0.36383 11.583950
REGRESSICH COEFFICIENTS AND STANDARDIZED(BETA) COEFFICIENTS -
VAR LABEL REGRESS IDN BETA
COEFFICIENT  COEFFICIENT
INTERCEPT -6.008Q2
2GE TE 1.44967 0.20181
STAMDARD ERRGR OF ESTIMATE . 11, 14700
COEFFICIENT OF DETERMINATION - 0.07942
COEFFICIENT OF DETERMINATION (ADJY . 0.07156
MULTIPLE CORRELATION CDEFFICIENT - o.28182
WULTIPLE CDORRELATION COEFFICIENT (AOJ} = 0.16750
STAMDARD DEVIATIONS AND T VALUES OF COEFFICIENTS =
YAR LABEL STO ERROR STD ERR BETA T VALUE CONE
1 AGE TH 0.45629 ©.08870 2.977 23,011
PARTIAL CORRELATIONS AND H2-DELETE =
. ViR LABEL, PARTIAL CORR R2-DELETE
t AGE TE 0.28182 ©,00000
AMALYSIS OF VARTANCE TABLE
SOURCE OF DEGREES UM oF HEAN ¥ MATID  CONF
‘ VARIATION FREEDOM SQUARES SQUARE LEVEL
REGRESSION 1 1254.4878  1154.4878 10,0044 93.3%0
RESIDUAL $17 14546.2124  124.2753

TOTAL 118 45724,7002

Figure B26. Penetration frem nominal {mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below for less than 8 years, upper flange quadrant farthest
from oncoming traffic. '
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HULTIPLAE LIMEAR RETIQRIISION AHALYSIS

PROBLEM MUMBER . 3
SAMPLE SIZE - 122
INDEPEHOENT VARIABLES » 1
DEPENDENT VARIASLE o NET
VAR LABEL ' MEAM STD DEVIATION
1 AGE_TE 440182 2.26017
2 NFT 2.15723 12.14673
REGRESIION COEFFICIENTS AND STAMDAROLZED(BETA) COEFFICIENTS =
Yar LABEL REGRESSION BETA
COEFFICIENT  COEFFICIENT
INTERCEPT ~7,.76048 .
AGE TE 2.21291 a.41178

STANOARD ERROA OF ESTIMATE - 11.1452%
CQEFFICIENT OF DETERMTHATION -
COEFFICTENT OF DETERMINATION (ADJ) - 0.16257
MULTIPLE CORRELATION COEFFICIENT -
MULTIPLE CORRELATION COEFFICIENT (ADJ) w»

STANOAAD DEVIATIOHS AND T YALUES OF COKFFICIENTS -

vaR LABEL STD EAROR STO ERR BETA T vaLun CONF

4 AGE TE Q. 44708 0,00318 4,950 100, 000
PARTIAL CORRELATIOMS AMD R2I-DELETE -~
VAR CABEL PARTIAL CORR R2I-DELETE

1 AGE TE Q.41178 9.00000

ANALYSI3 OF VARIANCE TABLX

SOURCE OF DEGREES SiM OF HEAMN # RavIO CoNE
VARIATION FREEOQM SQUARES SQUARE LEVEL
MESIHN al NN DR e oo
ToTaL 121 17851.7130

Figure B27. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below for less than 8 years, upper flange quadrant nearest
oncoming traffic.
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% REPRESENTS | AGE TE, NFE8)
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a.00 1le0 3.20 4.80 " 6.40 8,00 2.60 t1.20 12.80 1a.40

POINTS PLDTTED = 122 POINTS DELETED({SCALE) = @ POINTS DELETED(MISSING DATA) = -]

MULTIPLE LINIAR REGREIIION AMNALYSTIS

PROBLEM NUMBER -, 4
SAMPLE SIZE - 122
INDEPENCENT VARIABLES = 1
DEPENDENT VARIABLE = NFB
| vam LaBEL WEAN STD DEVIATION
1 AGE TE 4.26770 2.25031
2 NFB o.c9ass 13.72118
REGRESSION COEFFICIENTS AND STANQARDIZED(BETA) COEFFICIENTS -
var LABEL  RECRESSION HETA
COEFFICIENT COEFFICIENT
INTERCEPT -3.05817
1 AGE TE 2 05789 0.33726

STAMDARD ERROR OF ESTIMATE = 12.98044
COEFFICIENT OF DETERMIHATIOM -
COEFFICIEMT OF DETERMINATION [ADJ) - 0.106J15
MULTIPLE CCRRELATION COEFFICIENT =
MULTIFLE CORRELATION COEFFICIENT {ADJ} = Q.32612

STANDARD DEVIATIONS AMD T YALUES OF COEFFICIEMTS -

VAR LABEL $TD ERROR 3STO ERR BETA T VaALUX COMF
1 AGE TE ©9.62433 0.04594 3.924 99.986
PARTIAL CORRELATIONS AMD R2-DELETE -
. VAR LABEL PARTIAL CORR R2-DELETH
1 ACE TE 0.33725  1.20277E-12
) AHALYSIS OF VARIANCE TABLE
SOURCE OF QEGREERS SUM OF HEAN * RaTIO GCONF v
‘ YARIATION FREEDOM SQUARES SQUARE JLEVEL
MR GSRNR Uy mes mew
TOTAL 121 2z813.8870

Figure B28. Penetration from nominal (mils) vs. age from first

exposure to traffic (years), all beams exposed to traffic spray

from below for less than 8 years, lower flange quadrant nearest
. oncoming traffic.
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118 POINTS DELETED{SCALE} = O POINTS DELETED{MISSING DATA} = 1o

MULYIPLE LINETAR RIQRESSIOM AKALYSIS
PROBLEM NUMBER a 5 -
SAMPLE SIZE - 118
IMGEPENDENT VARIABLES = 1
DEPEMDENT VARIABLE » FFB
VAR LABEL *  MEAN STD DEVIATION '
1 AGE TE 4.37349 2.23700
2 FFB 1.15711 14.87082

REGRESSION COEFFICIEMTS AND STAMDARDIZED(BETA} COEFFICIENTS =

VAR

- LABEL REGRESS ION BETA
COEFFICIENT COEFFICIENMT -

INTERCEPT =10.63532 .
AGE TE 1.7043] Q,40871

STANDARD ERAQR OF ESTIMATE - 13.61031%
COEFFICIENT OF DETERMIMATION » Q. 16705
COEFFICIENT OF DETERMIMATION (20J) = 0.15387
MULTIPLE CORRELATION COEFFICIEMT - 0.40872
MULTIPLE CORRELATION COEFFICIENT [ADJ] + Q.33984

FTANDARD DEVIATIONMS AND T VALUES OF COEFFICIENTS ~

VAR LAREL S0 KRROR 37D EAR BETA T VALUE conr
1 AGE TR 0.56081% Q,08474 4.823 100.000
FARTIAL CORRELATIONS ANO RI-DELETZ ~
var LABEL PARTIAL CORR R2-OELETE
1 AGE TE 0,40872  4.36758E-13
ANALYSIS OF VARIAMCE TABLY
VARTATION  PReioSs  sanor scuaRe T TR oo
REGRESEION 1 4311.1740 4311.1740 23.2841 100.000
RESIDUAL 116 21%51.3551  1a5.7a76
ToTaL 117 28873.52%0 . :

Figure B29. Penetration from nominal (mils) vs. age from first
exposure to traffic (years), all beams exposed to traffic spray
from below for less than 8 years, lower flange quadrant farthest
from oncoming traffic. :
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3 REPRESENTS { AGE TE, SIXM}
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1.60 3,20 a.s0 8.40 8.0 9.80 11,20 12,30 14,40 15.00
POINTS PLOTTED = {28 POINTS DELETED(SCALE} = O POINTS DELETED(MISSING BATA) = @
MULTIPLE LINEAR REGRESSION AMNALYSIS
PROALEM NUMBER .. 14 '
SAMPLE SIZE - 118
INDEPENDENT VARJABLES = t
DEPENDENT VARIABLE . STxM
VAR LABEL MEAM STD DEVIATION
] AGE TE 4.50506 2.22930
2 SIXM ©0.08959 $.68210
REGRESSION COEFFIGIENTS AND STAMDARDIZEO(BETA) COEFFICIENTS -
VAR LABSEL REGRESS 10N BETA
COEFFICIENT  COEFFICIENT ,
INTERCEPT -1.13476
AGE TE 0.1739% 0.76212
STANDARD ERAROR OF ESTIMATE . 1.57343
CUEFFICIENT OF DETERMIMATION = Q0.11136
COEFFICIENT OF DETERMIMATION {ADM) - ©.12437
MULTIPLE CORRELATION COEFF ICIENT . 0.36312
MULTIPLE CORRELATION COEFFICIENT (ADM) = ©0.35351
STAMNDARD DEVIATIONS AMD T VALUES OF COEFFICIENTS =
VAR LABEL STO ERRCR  STD ERM BETA T VALUE COHF
1 AGE TE ©0.06263 0.08301 4,378 84,938
PAATIAL CORRELATIONS AND R2-DELETE = .
< : : VAR LABEL PARTIAL CORR R2-DELETE
1 AGE TE 0.36342  2.0951TE=-12
AMALYSIS OF VARIANCE TABLE .
SOURCE OF DEGREES SUNM OF MEAMN F RATIO CONF
s VARIATIOH FREEDQM SQUARES SQUARE LEVEL
) REGRESS 10N 1 47.3814 47.3824 19,1376  99.397
RES10UAL 118 211.9605 1.4753 .
TOTAL 127 35%.3429

Figure B30. Percent reduction from nominal (Ixx) vs. age from
first exposure to traffic (years), all beams exposed to trafflc
spray from below for less than 8 years.
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Figure B31. Average penetration (mils) vs. age of exposure
(years), top flange orientation.
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Figure B32. Natural log of average penetration {mils) vs. natural
log of age of exposure {years), top flange orientation. coT
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Figure B33. Average penetration (mils) vs. age of exposure
(years), web orientation.
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‘ Figure B34. Natural log of average penetration {mils) vs. natural
log of age of exposure {years), web orientation.
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Figure B35. Average penetration (mils) vs. age of exposure

(years), bottom flange orientation.
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o Figure B36. Natural log of average penetration (mils) vs. natural
log of age of exposure (years), bottom flange orientation.
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