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Background - Use of Unpainted Weathering Bridge Steel

Several types of high-strength low-alloy steels are available which are
marketed as having "enhanced atmospheric corrosion resistance' and, as
such, are promoted as steels that can be put into service without any paint
or other corrosion protective system. The Department, afier considering
the cost and difficulty of repainting bridge steel in high traffic, decided to
specify this type of steel first in the Detroit area and later statewide. The
steels marketed for this type of bare exposure are ASTM A242, ASTM A588,
and ASTM A709, Grades 50W and 100W. The majority of the Michigan De-
partment of Transportation's unpainted bridges were fabricated of the sev-
eral grades of A588 steel. AH88 is manufactured in nine different grades,
each grade being essentiallya proprietary product of a particular producer.
The Department's Standard Specifications for Highway Construction allows
the use of five of these grades with modifications placed on the chemical
requirements of one grade. AB588 is specified by ASTM as having an at-
mospheric corrosion resistance of approximately two times that of carbon
structural steel with copper {thus a corrosion resistance of approximately
four times that of plain carbon steel without copper). In addition to this,
A588 steel has a. minimum specified yield point of 50, 000 psi that is utilized
in the design of a structure to reduce the required section size (1). The
increased atmospheric corrosion resistance of the A588 steel has been
congidered its greatest attribute since in certain environments a rust layer
(patina) formation onits surface protects the steel from continued corrosion
and thus eliminates theneed for painting (2, 3, 4). We have found that for-
mation of this protective patina, however, is dependent on the following
conditions:

1) Exposure to the atmosphere that allows intermittent cycles of wet-
ting and drying without prolonged wetting periods (5)

2) The absence of heavy concentrations of corrosive pollutants, es-
pecially salt-bearing water from any source

3) Washing of the exposed surface by rainwater (6)

4) The absence of detail geometries that can trap moisture, dirt, or
debris and hence foster a corrosive condition (7).

It has been our observation that if any of these conditions are not met
in an unpainted exposure of A588 steel, the protective oxide layer will not
form and corrosion will continue as with any other low carbon structural
steel. Field observations over the past four years have revealed that near-
ly all of the highway bridges in the Michigan system contain departures
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from these conditions and are thus experiencing various degrees of corro-
sion damage.

The history of the Michigan Department of Transportation's use of un-
painted A588 steel for bridges isillustrated in Figure 1. The first bridges
built of unpainted steel were at the crossing of 8 Mile Rd over US 10 in
Detroit in 1965. Two years later, another structure was built at the 8 Mile -
Rd and I 75 interchange in Detroit. These structures contain the grades of
A588 steel supplied by the two major producers of weathering stecl. As
can be seen by the plot in Figure 1, a major commitment to the use of un- -
painted steel in bridges began in 1970. Initially, the steel was used where~
ever a high volume of traffic under the bridge caused the traffic control
involved in maintenance painting to become a major expense and safety
hazard. As the use of the unpainted steel became more accepted it was
specified fornearly all bridge situations, regardless of traffic volume. To
date, there are approximately 500 bridges constructed of unpainted weather-
ing steel in the Michigan trunkline system. This number does not include
the unpainted structures owned by various local government agencies.

The majority of our field investigations have been directed at the
bridges on 8 Mile Rd built in 1965 and 1967 and several bridges built around
1972, thus representing service lives of 14 to 15 years and 7 to 8 years,
respectively. The results of these investigations are presented in the Re-
scarch Findings section and give a. good indication of what is expected to
happen to the majority of these 500 unpainted bridges if they are left un-
painted. Investigations into the corrosion problems on painted bridges will
be carried out in future project work.

Moratorium Action

On May 2, 1979, the Engineering Operations Committee of the Michi~ ~
gan Department of Transportation's Bureau of Highways instituted a partial
moratorium on the use of ASTM A588 steel in the unpainted condition for
bridges in the following situations:

1) On "depressed roadway' sections where low underclearance (less
than 20 ft)} and vertical retaining walls trap salt sprays and other atmos-
pheric pollutants.

2) In urbanand industrial areas where roadway salting and automotive
and industrial pollution create an aggressively corrosive environment.

On February 6, 1980, the Engineering Operations Committee extended
this moratorium to include all uses of unpainted A588 steel in the state




highway system. This action included structures placed in rural locations
which were not affected by the earlier moratorium.

This interim report presents the research findings and conclusions that
led to the moratorium actionstaken by the Department. In summary, field
Investigations of the performance of unpainted A 588 steel have revealed that
it is not exhibiting the resistance to corrosion that was initially anticipated.
The steel in the unpainted condition is continuing to corrode (rust) in the
typical Michigan highway environment. The primary reason for this con-
tinued corrosion is attributed to the use of deicing salt (sodium chloride)
onour state highway system. The saltwater that runs off the roadway comes
in direct contact with the steel by leakage through the bridge deck expansion
joints and by spray thrown up by traffic passing beneath the bridge. When
dry conditions exist in the winter season asalt-laden 'dust’ blows up on the
steel when traffic passes below the bridge. In such a salt contaminated
atmosphere the A588 weathering steel does not exhibit better corrosion
resistance than other type steels and thus should be given a corrosion-
protective coating system as with any other structural steel {8, 9, 10, 11,
12). This salt contamination has been found to exist on rural freeway \
bridges as well ason thosein the urban and suburban areas. Airborne salt
spray and dust reaches the steel beams even on bridges which have no traf-
fic beneath them, e.g., a river bridge.

The initial decision to use unpainted A588 steel for bridges was based
on the possibility of avoiding maintenance painting of the structures over
their life spans if the corrosion process was arrested by the steel's inher-
ent corrosion resistance. It was anticipated by the Department that if the
steel did not exhibit such corrosion resistance the main consequence would
be the need to maintenance paint the structures within the first 10 to 20~
year service period. In the past, this has been the general service life of
most bridge paint systems applied to Michigan's new structures. Thus,
from an economics point of view, the need for maintenance painting of the
existing bare A588 bridges doesn't represent anything different than the
maintenance repainting of painted bridge structures. However, some uni-
que problems do exist in the maintenance cleaning and painting of the bare
Ab88 bridges that may increase the cost of the work in comparison with that
of initially painted structures.

Basedon the current assessment that bare exposures of A588 steel will
require maintenance painting within a 10-year service life, it is no longer
econcmical to use unpainted structures. Modern high-performance paint
gystems, such as inorganic zinc paints used with a vinyl topcoat, when
properly applied, can offer in excess of a 20-year service life in our cor-
rosive highway environment. This typeof coating system can currently be




applied to a new bridge structure fabricated froma less costly type of high
strength steel, ASTM A572, Grade 50, for the cost of the differential be-

tween the A572 and A588 steel plus the cost of sandblasting the unpainted

A588 steel (the recommendation for sandblasting unpainted A588 steel will
be discussed later), The Grade 50, A572 steel is a high-strength steel that
is comparable to A588 except that it hasno "enhanced ability to resist cor-
rosion' in the unpainted condition. Thus, the Department's decision to
change to painted steel structures on future bridge work will incur no addi-
tional initial cost and should increase the length of service life to 20 years
before the first maintenance coating is required.

Research Findings

Visual inspections have been conducted on about 50 unpainted A588
bridges including urban, suburban, and rural freewayenvironments. In the
course of these inspections seven corrosion problems have been identified
as prevalent onthe unpainted bridges. These problem areas are as follows:

1) Salt contamination (by sodium chloride)

2} Crevice corrosion

3) Galvanic corrosion caused by disgimilar metals in contact

4) Accumulation of debris

5) Capillarity of corrosion products causing 'wicking' of saltwater
6) Pitting of beams, cover plates, and weldments

7) Mill scale causing selective corrosion.

Most of these corrosion problems have occurred because of a departure
from the weathering conditions previously mentioned that are necessary
for the satisfactory performance of weathering steel. The only parts of a
bridge structure that could be classified as having an exposure with inter-
mittent cycles of wetting and drying and washing by rainwater are the out-
side faces of the fascia beams (onour typical stringer-slab type of bridge).
Wetting of interior beams (which are never directly washed by rainwater)
occurs only by the spraying of water from traffic, by the leakage of water
from the bridge deck, or by condensation from the air. The quantity of
water from these sources is not sufficient to wash the contaminants from
the steel. Interior beams also experience prolonged wetting periods, es-
pecially in the winter months. Thus, it is our observation that this type of
bridge experiences an environment that does not conform to the conditions
required for the successful corrosion resistance of weathering steels.

The most serious corrosion problems are due to salt contamination of
the steel. The sodium chloride that is used in Michigan for deicing the
highways and bridges reaches the unpainted steel through deck leakage,
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Bridge Clearance| Y6aT | Season Sampled % NaCl
Built (Year)
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i1 8 Mile Rd over US 10 15 ft~-0 in. 1965 Summer (1979) 5.1 1.8 -
2 8 Mile Rd over 175 15 ft-2 in. 1969 Summer (1979) 4.2 0.52 - :
3 8 Mile Rd over 1 75 15 ft-7 in. 1969  Winter (1980) 8.86 -- T
4 West Grand Blvd over1 96 15 ft-0 in. 1972 Summer (1979) 1.9 1.3 =l

5 Evergreen over Ford Rd 15 ft-3 in. 1972 Summer (1979 1.2 0.3

6 Ann Arbor Rd over1 275 16 ft-8 in. 1972 Summer (1979) 1.7 0.1 ;

7 Oakman over I 96 15 ft-0 in. 1971 Winter (1980) 2.9 - 4

8 Hubbel Ave over I 96 14 -8 in. 1970 Winter (1980) 2.8 —=

9 TPacific Ave over 1 96 14 1t-9 in. 1972 Winter (1980) 4.6 -
10 Livernoig over I 96 15 ft-0 in. 1972 Summer (1979) 3.6 0.8

Figure 2. Results of salt analyses (sodium chloride) of beam corrosion samples

taken from bridges in the Detroit Metro District.




water spray, and dusting when the roadways are dry. This salt contami~- -
nation has been found to occur in all our highway locations, i.e., urban,
suburban, and rural. Figures 2 and 3 present the results of hundreds of
debris samples that were removed from beam webs and flanges and tested
for sodium chloride. - Salt concentrations as high as 8 percent have been
found on theunpainted beam flanges beneath leaking expansion joints. Salt
concentrations as highas 3 percent have been found on beam flanges where
roadway spraying and dusting were the only contamination sources. Salt-
water runoff from Michigan's highways can have asodium chloride concen-.

‘tration higher than that of seawater (3-1/2 percent). With this type of salt

contamination, the weathering steel will not show any enhanced resistance
to corrosion and represents a departure from the environmental conditions
necessary for proper weathering performance.

Salt leakage through a bridge deck expansion joint is illustrated in
Figures 4 through 6. As can be seen in these pictures, the saltwater runs
for long distances along the beam flanges from the joints and coats cross
bracing, diaphragms, and stiffeners in the vicinity of the joints. This type
of salt contamination occurs on nearly all bridges regardless of location.
Even many of the better {ypes of bridge deck expansion joints which have
been in service are beginning to leak after six or seven years of service
life. As a result of this problem, around 1972, the Department initiated
the policy of painting all steel surfaces within 5 ft of the expansion joint.
A newer type of continuous joint has been used since October 1977 and has
performed satisfactorily to date. However, the improvement of joint seals
is not considered a reliable method for excluding saltwater from the un-
painted steel.

Figure 7 illustrates how the capillarity of the rust coatingon unpainted
Ab588 steel draws the saltwater vertically up the web surfaces. This salt-
water line is most prevalent where leaking joints admit runoff water to the
bridge beams. Significant losses of metal thickness have occurred in the
webs and flanges where this type of salt contamination has occurred.

The top surface of the bottom flanges on bridge beams accumulate cor-
rosive debris from road dirt, salt, rust products shed fromthe webs, birds"
nexts and droppings, and miscellaneous debris. This debris holds moisture
on the flange surface for long periods of time and effectively prevents any
chance for a protective rust coating to form. Figures 8 and 9 illustrate
these conditions.

A specific problem is occurring at unpainted bridge cantilever expansion
joints involving crevice corrosion and galvanic corrosion behind the sus-
pender link plates and at the link pins. Crevice corrosion isan accelerated
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* Not shown on map--rural bridge near Clare, Michigan.

Figure 3. Results of salt analyses of beam corrosion samples taken from bridges

in the rural area around ZFeeland,

Michigan,
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type of corrosionthat occurs between two surfaces that are in close contact
with each otherin a corrosive environment. Its rate can be 10 to 100 times
that of general corrosion. Galvanic corrosion is also an accelerated form
of corrosion that occurs between two dissimilar metals placed in contact
in a corrosive environment. Both of these situations occur behind the link
plates on the cantilever expangion joint detail illustrated in Figure 10.

Crevice corrosion between the link plate and the beam end proceeds
rapidly and results in the 'tight packing' of the space between the contact
surfaces with a dense form of rust. This rust cannot be removed without
disassembling the joint (Fig. 11). This rust packing, in combination with
the link pins corroding tight to the link plate and beam holes, appears to
prevent movement of the expansion joints and thus causes other structural
damage to the bridge. This has occurred on unpainted bridges with seven
years of service life. TheDepartment's Maintenance Division removed the
link plates on one such detail that had about 13 years of service. The con-
dition of the web beneath the link plate is shown in Figure 12 before sand-
blasting and in Figure 13 after sandblasting and painting. Note in Figure
13 the outline of the link plate that has beenimprinted into the beam end by
the accelerated crevice corrosion.

The smooth ring outlined around the pin hole in Figure 13 occurred by
galvanic corrosion action of the bronze washer that was used between the
beam end and the link plates. Since bronze is cathodic {i.e., electrically
positive) tosteel whenthese two metals are placed in contact in a corrosive
environment, the steel corrodes sacrifically to the bronze. This accounts
for the sharp step that can be seen at the edge location of the bronze wash-
er. Pit depths as much as 0.25 in. occurred in the beam end behind the
link plates. The pin plates and pins were in such poor condition that we
recommend that any maintenance work on this type of assembly include the
replacement of link plates and pins, the coating of all joint surfaces with
high performance coatings (such as zinc-rich epoxy with an epoxy topcoat)
and the provision of some type of self-lubricating bushing between the link
plate and pin. Some work hag been done to evaluate the performance of the
standard link plate and pin expansion detail on painted bridges. The two
joints that have been disassembled show some of the same types of corro-
sion damage occurring. However, after about 20 years of service life the
joints were not in as bad a condition as those of less than half that age in
the unpainted condition. The detail isnot a goodone from a corrosion per-
spective, painted or unpainted, since it is impossible to maintain or lubri-
cate it. We recommend the elimination of this detail whenever possible.
The Department’s Design Division is currently implementing this recom-
mendation.




The effects of salt, sprayed and dusted on the bridge from highway
traffic, are illustrated in Figures 14 and 15 for a bridge with 15 years of
service lifeand Figures 16 and 17 fora bridge with 7 years of service life.
This type of corrosion, where large sheets of rust build up and slough off,
seems to have a periodic cycle that is related to the seasonal use of deicing
salts. During the suimnmer months a more normal rust layer may be obser-
ved in formation but the introduction of salt the next winter will penetrate
this layer and again cause the sheet type failure. Any exposure of A588
gteel that has previously developed a 'tightly adherent patina' will not af-
ford protection against corrosive contaminants since they can easily pene-
trate the rust layer and result in accelerated corrosion.

The most serious corrosion occurring due tosalt contamination of un-
painted A588 steel is pitting. Tigure 18 illustrates the pitting typical of a
beam flange exposed to seven years of service near a leaking expansion
joint. The pit morphology presents a porous or honeycombed steel surface.

The presence of the pits will increasethe likelihood of fatigue cracking
since they represent significant stress raisers placed in the areas that are
already the most susceptible to fatigue cracking, e.g., welds at the ends
of cover plates. Experimental work on the fatigue life of corroded steel
and weldments is currently being conducted at the University of Maryland
in cooperation with the Maryland Department of Transportation and the
TPederal Highway Administrationunder the Federal HPR Program. Preli-
minary reporting (13, 14) of fatigue test results show a significant reduction
of the fatigue life of welded specimens that were weathered under "ideal
conditions' in the absence of any salt contamination. The reductions of
fatigue life in the weathered specimens were attributed mainly to the for-
mation of pits. Hence, we expect that the more severe pit formation we
have observed in a salt-contaminated environment will have a greater effect
in reducing the fatigue life of a welded detail. The effects of pitting, as
seen in Figure 18, on the fatigue life of flange plate butt welded splices is
also an area of concern. This condition is currently under study by the
Maryland research project in both small specimen and full-scale beam
tests. In addition, such surfaces present obstacles to the effective use of
nondestructive testing techniques applied for flaw detection and evaluation
or thiclmess measurements. This problem is critical in terms of inspect-
ing pitted fillet welds (as illustrated in Figures 19 through 21) for fatigue
cracks. This type of pitting on fillet welds makes it extremely difficult to
apply visual, dye-penetrant, ultrasonic, magnetic particles, or X-ray in-
apection techniques.

At the recommendation of the weathering steel producers, the practice
of leaving mill scale on the exposed, unpainted A588 beams except on fascia
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beams was adopted by the Department (15). The practice has been to only
remove mill scale from the fascia beams where appearance is important,
thus pgiving a uniform, brown appearance. Since interior beams are not
visible totraffic passing beneath a bridge, their appearance wasnot critical
and thus mill scale could be left on and allowed to 'weather off.' The prob-
lem we have cbserved in the field is that the underlying base metal is cor-
roding and somefimes pitting preferentially to the mill scale. This is to
be expected because mill scale is cathodic to steel and hence a galvanic
corrosion couple is established in the presence of moisture (16). Thus,
any break or scratch in the mill scale becomes a line for selective attack
of the base metal by the galvanic corrosion mechanism. Such pitting and
selective corrosion appears to be serious enough in our field observations
and laboratory testing that we would recommend the complete removal of
mill scale from unpainted weathering steel, even in the absence of a salt-
contaminated environment.

In the winter of 1979, the Department decided to perform some main-
tenance painting of A588 bridge steel to arrest corrosion at leaking joint
areas. A contract to clean and coat 19 structures, 5 ft either side of the
joint, was let during the summer of 1979. Assuming that these structures
would clean and coat similar to our experience with ASTM A36 steel, a
single component of inorganic zinc-rich coating with a vinyl topcoat was
specified. There were, however, two characteristics of the salt-contami-
nated A588 steel that presented some difficult coating problems:

1) Pitting - Where saltwater remained on the steel for long periods of
time (tops of flanges, in heavy rust or debris, or areas of small crevices
around and behind hanger plates) the area was covered with small pits (1/64
to 1/4-in. deep) after seven years exposure (17). These pits were imposs-
ible to clean by the sandblasting applied due to their depth and small dia-
meter. The steel was, however, blasted to an acceptable appearance for
a near-white (SSPC-10) before coating. In at least one case, the inorganic
zinc primerwas left exposed without the topcoat for two weeks. At the end
of this time, rust products were easgily visible at the base of the pits indi-
cating that even anear-white blast and a 2 to 3 mil coating of inorganic zinc
had not arrested pit growth. It isanticipated that the vinyl topcoat will slow
the corrosion process but it is obvious that coating life of the paint system
will be gignificantly reduced.

2} The "Green Mold Phenomenon' - After the steel had been blasted
to a near-white or better, the steel developed a moldy greenappearance in
pitted areasin very short periods of time (1/ 2-hourif the humidity was very
high, 1 to 2 hours with a 60 to 80 percent relative humidity). In most cases,
the inspectors would not allow these surfaces to be painted and required
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that they be reblasted. Figures 22 through 24 show the steel before re-
blasting, after reblasting, and again just before coating. The humidity was
about 70 to 80 percent at 1:00 a.m. on a warm summer night. It was very
difficult to blast, clean upthe sand, and get back up to coat the steel before
these corrosion products became vigible.

In discussingthis phenomenon with a corrosion engineer, he expressed
the opinion that it was due to the copper in A588 which migrates to the sur-
face and is highly activated by the blasting operation. The activated copper
reacts very quickly with chloride to form copper salts (hence, the green
color) under the right humidity conditions.

There are no data available as to what effect the above conditions will
have on the coating life but it is generally assumed that they will signifi-
cantly shorten it. The Research Laboratory is proceeding to test various
coating systems over environmentally pitted A588 and salt-fog pitted A588
steel. The experimental systems include:

1) a no-lead alkyd (four coat),

2) an aluminum-filled epoxy mastic (one coat),

3) a single component inorganic zinc with a. vinyl topcoat {wo coat),

4) a two-component inorganic zinc with an epoxy topcoat (two coat),

5) a single component organic zinc with an epoxy topcoat (two coat),

6) a water-based inorganic zinc with an epoxy intermediate coat and
an aliphatic urethane topcoat (three coat), and

7) several zinc-rich epoxies with epoxy topcoats (two coat).

The results should indicate whether laboratory contaminated panels and
environmentally contaminated panels are gimilar and which coating system
best retards corrosion on salt-contaminated steel. It is very difficult to
obtain environmentally salt-contaminated steel for test purposes since it
must be removed from the joint area of a bridge (a very expensive opera-
tion). Additional samples should be available in the summer of 1980 and at
that time the conditions necessary for, and the effects of, the "green mold
phenomenon'' will be documented.

Research Conclusions

Field observations of over 50 bridges constructed of unpainted A588
steel in Michigan's freeway system have identified many corrosion prob-
lems. Most of the problems are related to the sheltered nature of the
underside of bridges and the contamination of the unpainted steel by deicing
salt (sodium chloride). The salt accumulations on Michigan's bridges in
bothurban and rural locations are high enough to cause corrosion and pitting

-12 -




it
e

of the steel and weldments. Some additional problems exist at selected
lIocations where crevice corrosion, galvanic corrosion, and debris accumu-
lation are accelerating corrosion damage. These observations have re-
sulted in the conclusion by the Department that the unpainted bridges must
be maintenance painted to assure the 50-year design life of the structures.

Because such corrosion problems are occurring, it is no longereco-
nomically justifiable to omit the initial painting. A properly applied coating
system of inorganic zinc with a vinyl topcoat should extend the service life
to 20 years or more before the first maintenance coating is required. In
view of the difficulties of coating a bridge in the field, with the traffic con-
trol and environmental problems that exist, it is not cost effective to omit
the initial coating of A588 steel. The total 'service life cost' of a bridge
will be lower in the Michigan freeway environment if the steel ig coated
initially. Since new bridge structures will be painted before being put into
service, a design change to ASTM A572, Grade 50 steel has been imple-
mented where possible. This steel has the same strength as A588 in thick-
nesses of 2 in. or less.

In additionto the foregoing considerations of service life coating costs,
a potential exists for high maintenance costs on unpainted A588 bridges due
to the structural damage being caused by corrosion. One such area has
already been identified, i.e., the need to replace hanger plates and pins on
bridges with the cantilever expansion joint detail. Due to the damaging
effects of salt, coupled with crevice corrosion and galvanic corrosion, such
joints have been rendered inoperable in 14 years. Another potential for
structural degradation related to corrosion is the reduction of the fatigue
life of welded details due to pitting. This type of damage could lead to re-
pair work onbridges where sufficient traffic volume exists to generate such
fatigue failures.

The need for maintenance painting on Michigan's existing unpainted
Ab588 bridges has been established. Based onthe observations of the effects
of saltwater, it is recommended that a programbe scheduled to maintenance -
coat all bare weathering steel structures. The highest priorities should be
agsigned on the basis of age, location (urban, suburban, or rural), and
traffic volumes under and over the structure. Traffic volume is very im-
portant because it affects the amount of salt applied to the highway, the in~
tensity of salt spray contamination, and the fatigue cycle life of the bridge.
The Appendix contains a listing of all the unpainted A588 bridges belonging
to the Michigan Department of Transportation, grouped by District. From
this list and other information available on the structures, a logical coating
priority listing will be generated.
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Recommendations for Future Research

The current research project (78 G-241)will be continued by the MDOT
Research Laboratory. This future work will be under the direction of C. J.
Arnold, Supervising Engineer of the Structural Mechanics Group, for the
corrosion damage evaluations of existing structures, and G. T.. Tinklen-
berg, Coatings Chemist of the Coatings, Sealers, and Plastics Group, for
the experimental work required on cleaning and coatingof salt-contaminated
steel. The major research areas that need to be investigated (but will not
necessarily be included in the Michigan project) are:

1) Effects of corrosion pitting on the fatigue life of welded details,

2) Development of effective ways of cleaning and coating salt contami-
nated bridge steel,

3) Quantification of corrosion damage in terms of beam section losses
and pitting damage,

4) Development of nondestructive testing techniques that canbe applied
to corroded and pitted A588 steel weldments.

The Michigan DOT is currently working in several of these areas, but
due to limitations of personnel and test equipment capabilities, studies by
other research organizations are urgently needed.
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Tigure 7. Capillarity of the rust patina on A588 stcel causes
saltwater to migrate up the vertical surfaces on beam webs
ag high as 10 in.

Figure 8. Rust products and salt collecting on the top of a
beam flange asg Lhey are shed [rom the web. Corrosion
pictured is due to Lraflic spray of saltwater (side opposite
Lraffic).
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TFigure 9. Bird nests on beam flanges of a high level

unpainted A588 bridge.

Tigure 10. Cantileverexpansion joint deta
link plate and link pin assembly.

1

1 showing the
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Figure 14. Geometry of bridge (lower structure) where
salt sprayingand dusting contaminates the unpainted steel.

Tigure 15, Appearance of steel on one end of bridge in
IFigure 14 after 15 years of service.

]
1




salt spraving occurs. Note the good appearance of the fascia
beams where washing by rainwater occurs.

Tigure 16. Geometry of bridges in an urban freeway where

Tioure 17. Appearance of interior beam on side facing

o

traffic. (Bridge shown in Figure 16 after seven years of

A o

service.)

Fioure 18. Pitting of beam flange caused by saltwater from




Figure 19. Corrosion of welded cover plate detail due to
salt spraying after 14 years of service.

Figure 20. Wire-brushed fillet weld on a beam cover plate

showing pitting after 14 years of service.

Figure 21. Pitting of fillet weld at the end of a beam cover
plate.



Figure 22. The ""green mold phenomenon™ of a blasted flange
surface just before reblasting.

Figure 23. Condition of flange pictured in Figure 22 after a
second blasting.

Figure 24, Typical conditionof a flange after reblasting and
just before coating.
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APPENDIX

LISTING OF UNPAINTED WEATHERING STEEL
BRIDGES IN MICHIGAN BY DISTRICT
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Dridge No, | CDC No.] Route Facility Intersected Type Year ASTM Steel Joint Type
-
District 1
BO2 - 52042 1017 US4l over Carp River . s 332 73 AG8E
[ B0l - 66061 2600 M 107 over Union River sMS332 75 A588
BO2 - 38021 0879 US2 over 8. Branch of Iron River SMS 332 76 AGGH
BO4 - 52041 2690 TS 41 over Carp River in Ishpeming SMSC 332 79 AS5B8
X01 - 52041 2681 US4l and over L.S.&I. R.R. at West Limits SMSC 332 179 AG8B
M 28 of Ishpeming :
\.
7
Distriot 2
D03 - 0Zzpd1 003z M 28 over Rock River SMS 332 32 & 75 AB5BB Widened Steel
B0z - 02041 0033 M 28 over AuTrain River 5MS 332 32 & T5 A588 Widened Steel
B0l - 17063 0245 M 28 over W. Branch Waiska River SMH 332 75 ABBS
2 BO1 - 17051 M 221 over Waiska River SMH 382 77 A588
B01 - 48032 2660 M 123 over the Waost Brench of Tahquamenon EMC 332 78 A588
River, 1.3 miles north of Newberrcy .
XO01 - 76022 2682 U8 2 over Sco Line H.R., 2 miles east of SMSC 832 79 ABBB
Manistigue
\,
7
District 3
501 ~ 18024 2259 USIi0 WD over M 115, Farwell SMH 382 73 ABS8E Fel-Span -
502 - 18024 2260 US 10 EBR over M 115, Farwell BMIH 382 73 ARS8 Fel=Span
505 - 18024 2261 US 10 under Gld State Road SMH 332 T3 ABE8 Fel-Span
507 -~ 18024 2262 UB 10 under Harrison Road SMH 332 73 A588 Type 190
809 - 18024 2263 US 10 under Grant Road 73 A588 Type 190
51t - 18024 2264 US10WB over US 27 SMH 382 T3 AsB8
3]s12-18024 2265 US10EB over US27 SMH 382 T3 A588
X01 - 18024 2266 US 10 WB over Ann Arbor RR SMH 332 173 AGBS Fel-Span
X02 - 18024 2267 US10EB over Ann Arbor RR 73 A588 Fel-Span
B0l - 57023 2584 M 65 over Clam River SMG 382 73 AbBE
BO1 - 67062 2411 M 61 over Muskegon River SMH 332 73 Ab88
503 ~ 67016 2601 US 131 under Roge Lake Road SMH 382 75 AGBS
504 - 67015 2602 US 131 8B under Marion Road 8MG 382 175 AG88
805 - 67015 2603 US 131 NB under Marion Road SMG 382 75 A5B8
X02 ~ 83031 2629 US131 over Penn Central RR SMH 332 75 AGBS
p.
(" District 4
4
\ X01 - 71081 9000 UR 23 BR over Mich, Limeatone Access Route SMG 432 75 A588
b
District 5
B0l ~ 70024 2364 1196 EB  over Black River SMH 332 72 AG8E Transflex
BO02 -~ 70024 2365 1196 WB over Black River T2 AG88 Transflex
B3 - 70024 2366 @196 EB  over Black River SMH 332 72 Ab8B Tranaflex
B4 - 70024 2387 Y198 WB over Black River T ABBB Transflex
801 - 70024 2388 1196 under Adamgs Road SMH 382 T2 A5B8 Transflex
502 - 70024 2369 I186EB  over 96th Ave, SMG 382 72 ALSSB
803 - 70024 2370 1196 under 88th Ave, SMH 382 72 AG88 Transflex
804 - 70024 2371 1196 EB over Byron Road SMH 382 T2 A588 Transflex
5 505 - 70024 2372 1196 EB  over G4th. Ave, SMG 382 T2 A5B8
806 - 70024 2373 1196 WB over 64th, Ave, SMG 382 T2 AGB8
S14 - 70024 2381 1196 WB over 96th, Ave, SMG 382 72 ABB8
815 ~ 70024 2382 [188 WD over Byron Hoad SMH 382 72 ABBS Transaflex
501 - 64014 2383 TUSJILSB over US 31 Existing SMG 382 73 AbB8 Type 190
502 - 54014 2384 US 31 under Webster Road SMH 382 73 ABHBB Fel-Span
503 - 64014 2385 US 31 under Winston Road SMH 382 73 Ab88 Type 1580
505 - 64014 2386 US31SB  under Park Road SMG 382 73 A588 Type 190
806 - 64014 2387 US 31 NI under Park Road 73 ABB8 Type 190
507 - 54014 2388 US 3t under GarGeld Road SMG 382 73 A588 Fel-Span
X0% - 64014 2390 US31SB over C & O RR SMH 332 73 A5B8 Type 190
X02 - 64014 2391 US31INB over C &0 RR SMH 332 73 A588 Type 190




City of DeWiit

Bridge No. [CDC No.{ Houte Faoillty Intersected Type Year ASTM Steel Joint Type
808 ~ 64014 2389 TUSILNB over Old US 31 74 ABBS Type 196
801 - 64015 2587 U531 5B under Hayes Rd, SMH 382 75 AGBB Delastic
502 ~ 64015 2588 US 31 NB under Hayes Rd. SMH 382 75 AbB8 Delastic
803 - 64015 2589 U831l 8B over Grant Rd. SMH 332 75 AbBS Delaatic
504 - 64015 2580 U8 i1 under Shelby Rd, SMH 382 76 A588 Fel-Span
3086 ~ 64015 25891 US 31 SB  over Buchaman Rd. SMH 332 75 ‘A5B4 Delastic
807 - 64015 2592 US 31 NB over Buchaman Rd. SMH 332 75 A5B8 Delaatic
508 ~ 64015 2583 US 31 under Taylor Rd, SMH 332 175 A5BA Waboflex
5309 - 84015 2694 US 31 NB over Polk Rd, SMH 382 5 A588
517 - 84015 26596 TS 31 NB over Grant Rd, SMH 332 75 A5BB Delastic
518 -~ 64016 2597 TUS 31 over Polk Rd. aMG 382 75 ABB8
X0l - 64015 2598 WUS31SB over C & O RR SMH 332 175 AG588 Waboflex
X03 - 64015 2598 TUS 3L NB over C & O RR SMH 332 73 AB88 Waboflex
810 - 64015 2595 T[S A1 under Taylor Rd, SMH 332 16 Ab588
X01 - 41051 . M 44 over G, T. W. AR SMH 332 17 A588
BO1 - 64015 2633 US 31 SE  over South Branch of Pentwater River SMH 332 77 A588
BO2 - 64015 2634 TUS 31 NB over South Branch of Pentwater River SMH 332 77 A588
B1Z - 64015 2635 US 31S5B over Wayne Rd, 2.5 miles northwest 5MG 382 77 A588
of Hart A
513 -~ 64015 2636 TUS 31 NB over Wayne Rd, 2.5 miles noxthwest SMG 382 77 A5BB
of Hart
514 - 64015 2637 TUS 31SE over Monroe Rd, 4 miles north of Hart SMG 382 71 ABBS
518 - 84015 2638 UB 31 NB over Monroe Rd, 4 miles north of Hart SMG 382 77 ABBB
‘803 - 41051 2647 M 97 over Entr. to Calvin College, GrandRapids gym 332 78 A588
816 - 58012 2648 US 131 under Cutler Rd, 4 miles northwest of SMH 382 78 AGBE
: (reloc, ) Howard City .
BO1 - 41014 2859 US 131 BR over the Grand River in Grand Rapids 5CG 482 .78 AB588
$01 - 54013 2661 TUS 191 SB under Jefferson Rd, 2.0 miles west SMG 382 78 AS5B8
of Morley
802 - 54013 2662 TS 131 NB under Jefferson Rd, 2.0 miles west SMG 3820 178 AB88
of Morley
505 - 54013 2663 US 131 5B nnder 4 Mile Rd, 3 mliles northwest SMH 332 178 ABGBS
' & NB of Morley
BO3 - 54013 2664 TUS 131 8B over the Little Muskepgon River SMG 482 78 ASB8
BO4 - 54013 2665 TUS 131 NB over the Little Muskegon River 8MG 482 T8 A588
516 - 64015 2687 US 31 under Hammett Rd, 3/4 mile east of _EMG 482 78 AS588
{roloc.) eaat limits of Pentwater
516 -~ 64015 2668 TUS 31 under US 31 Bus. Loop at the North SMG 482 78 ABBS
({reloc.} Oceana County Line
512 - 58012 2670 US 131 under Edgar Rd (M 48 Extenasion), SCM 482 78 A5B8
(reloc.) 2.5 miles northwest of Howard City
813 - 598012 2671 UsS 131 under Tamareck Rd, 3.3 miles north- SCM 482 78 A588
(reloc.} west of Howard City
B15 - 59012 2672 1S 131 8B under Cutler Rd, 4 miles northwest of SMH 382 78 A588
{reloc.) Howard City
808 - 54013 2680 US 131 8B over Six Mile Rd, 2.5 miles southwest SMGC 3B2 79 A5B8
of Stanwoad
807 - 54013 2681 TUS 131 NB over Six Mile Rd, 2.5 miles southwest SMGC 382 79 ABBSB
of Stanwood
808 -~ 54013 2682 TS 131SB over B Mile Rd {M 20), west of Stanwood SMGC 382 79 A588
809 - 54013 2683 1S 131 NB over 8 Mile Rd (M 20}, west of Stanwood SMGC 382 79 ABBS
301 ~ 54014 2684 US 131 SB under Old State Rd, 5.5 miles south of SMGC 382 179 A588
Big Rapids
802 - 64014 2685 TS 131 NB under Old State Rd, 5.5 miles south of SMGC 382 79 AGB3
Blg Rapids
BO3 - 64015 2693 UB 81SB  over North Branch Pentwaier River, SCMG 482 79 AG88
(reloc.) 1.5 miles east of Pentwater
BO04 - 64015 2694 TUS 31 NB over North Branch Pentwater River, SCMG 482 79 A588
. {reloc. ) 1.5 milea east of Pentwater
S08 -19043 2701 T 69 WB over Turner Rd, 2.0 km south of the SMGC 382 B8O AG88 Paint
City of DeWwitt
807 - 19043 2702 169 under DeWitt Rd, 1.0 km southeast of SMGC 382 B0 AG588 Paint
. the Clty of DeWitt
508 - 19043 2703 169 under Clark Rd, 1.2 km southeast of SMSC 332 80 A5B8 Paint
the City of Dewlitt
520 -~ 18043 2704 169 EB over Turner Rd, 2.0 km south of the SMGC 382 B0 A588 Palnt
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Bridge No. (CDC No.| Route Facllity Intersected Type Year ASTM Steel Joint Type
-
District 6
BOI - 73073 0012 M 81 (Turnback) Saginaw Rlver SMG 452 T3 Ab88
BOb ~ 25132 2537 1475 over Flint River SMH 432 76 A58 Painted under joints
517 - 26132 2538 14756 under Third Street SMH 332 76 - ABBS
8518 - 25132 2539 I 475 under Second Street FMH 332 76 A588
819 - 25132 2540 1475 undey Kearsley Street SMH 382 76 A58 Painted under joints
§52¢ - 25132 2541 ¥ 475 undex EB Robert Longway Blvd, SMH 382 76 ABBS :
521 - 25132 2542 1475 under WB Robert Longway Blwd, sMHU 332 6 AS588
822 - 26132 2543 I475 & ramps over SB Service Road BMH 332 76 ABBB
523 - 25132 2544 1475 over Stever Ave, SMH 332 76 AGBB
X03 - 25132 2561 1495 over C & O RR & Plerson Rd, BMH 382 76 A588
827 - 25132 2548 1475 cver Horton Ave, ' SMH 382 77 AbBS
830 - 25132 2650 1475 under Seiby St, SMH 382 77 ABBS
831 -~ 25132 26561 1475 under Coldwater Rd, SMH 332 77 A588
945 - 26132 2654 I475(ramp B) over Horton Ave, SMH 332 77 A588
ls4g - 25132 2555 1475 under Ramp B EMH 382 77 A588
547 - 25132 2566 1475(ramp C) over Ramp D- 8MH 382 77 A5B8
B 3548 -~ 26132 2557 1475¢ramp E} over Ramp F SMQG 382 77 A5 Paintedunder joints
549 - 25132 2558 1475 under Cornell Ave, . 8MH 332 77 AGB8
851 - 25132 2560 1475 under Russell Ave, SMH 332 77 AGB8
BOZ - 73031 2604 M 52 over 3, Branch of Bad River SMS 332 77 AGBS
BO4 - 73031 2605 M 52 over Beaver Creek SMS 332 77 A58
S24 - 25132 2645 1475 over Leith St in Flint BMH 832 77 A588
829 - 25132 25649 1475H under Carpenter Rd in Flint EMH 332 77 AG88
832 - 25132 2552 1475 over Saginaw St in Flint SMS 332 17 A588
536 - 25132 32853 14756 under Terry St in Flint SMS 332 77 A588B
850 - 25132 2569 1475 over Masdachuselis Ave SMS 332 T8 AGBS
525 - 25132 2646 1475 over Stewart Ave in Flint SMH 332 78 AGB8
g26 -~ 26132 2547 T 475 over Ramp "C" in Flint SMH 332 78 A583
810G - 44044 2886 M 21 | under M 53, 1.7 miles south of SCMG 482 79 AbBS
{reloc.) Imlay City
S16 - 44044 2887 M 21 under Bowman Rd, 2.2 mifes aoutheast 3CMG 482 79 ASBS
(reloe.) of Imlay City
817 - 44044 2677 M 21 under Bristol Rd, 3.0 miles aoutheast SCMG 482 78 AlLBS
(reloc. ) of Emlay City
S18 ~ 44044 2688 M 21 EB  over Qraham Rd, 4.2 miles southeast SMGC 382 79 ABB8
of Imlay City
519 - 44044 2689 M 21 WB over Graham Rd, 4.2 miles southeast SMQGC 382 79 ABB38
of Imlay City
\
r Distriet 7
806 - 03035 226556 1196 under M 40 SMH 382 72 A5BS Waboflex
507 ~ 03035 2256 I196 over 146th Ave, SMH 382 T2 A5B8 Waboflex
508 - 03035 2257 1198 ET  over Oltogan Ave. SMG 382 T2 AbB8 Transflex
§12 - 03035 2258 1196 WB over Ottogan Ave. 8MG 382 T2 ABB8 Transflex
511 -~ 39022 2407 I94 over Kilgore Rd, SMS 382 74 AGB8 Fel-Span
X02 - 11012 2532 194 DL  over C £ O RR SMH 332 75 A588
B04 - 11013 2533 194 BL over Morrigon Channel & Indiana Awve, SMH 382 78 AG88
BO5 - 11013 2534 194 BL over St, Joseph River SGF 316 76 AGB8
B04 - 13061 2535 194 WBBL over Battle Creek River . SMH 332 76 - AS588
501 - 11056 2857 US 3l under Bertrand Rd north of State Line SMH 332 77 AGBS
(reioc.}
7 S04 - 11056 20640 US 31 SB  over US 12, 2 miles southwest of Niles SMH 382 78 Ab588
S405 - 11066 2641 US 31 NB  over US 12, 2 miles southwest of Niles sMH 382 78 AbBS
501 - 131057 2658 US 31 under Niles ~ Buchanan Rd SMG 382 79 ABSB
501 - 39997 2695 E-W over Howard 5t at Western Michigan SMGC 382 79 Ab588
Campus University in the City of Kalamazoo
Conn,
X0l - 11087 20698 UB 3183  over Amirak, 3.5 miles southwest of SMSC 332 79 A588
Ramp Niles
517 - 11015 2654 194 crossing Lake Shore Dr, 12 miles north- SMS 332 78 ABS8
east of SBtevensville (Widening)}
®OT - 1i015 2656 I 94 WB over GO R.R., 1 mile north of Stevens- SMH 332 78 AbSBS
Ramp ville
W04 - 11057 2650 US 31 NB  over Amtrak, 3.5 miles southwest of SMSC 332 79 A588
Ramp Niles
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Bridge No. | CDC No.f TRoute Facility Intersected Type Year ASTM Stee] Joint Type
Digirict 8
502 - 81063 1648 Y54 under Grove St, BEMH 382 71 ABBB Transflex
X01 - 23987 0308 ‘Waho Dr. over GTW RR SMH 332 73 AG88
503 - 81041 1640 94 under Rawsonville Rd. SMH 382 73 A588 Fel-Bpan
504 - 81062 2412 194 under Saline Rd, SMH 382 73 A588 Fel-Span
805 - 81062 2413 1% under State Rd, SMH 382 173 As88 Fel-Span
X02 - 33011 2663 M 99 SB  over GTW HR and Grand River SMG 382 75 AGB8
K01 - 38101 0714 T84 over Grand River & PC RR 5MG 452 75 A58 Paintedunder joint
508 - 81062 2414 I 94 under Carpenter Rd, ) SMH 382 5 A588
312 - 81062 2807 194 under US 12 SMH 382 75 A588
512 ~ 81103 2608 M 14 under M 153 Conn. Ramps SMH 382 75 AGes Fel-8pan
513 - 81103 2609 WM 14 under Curtis Rd, EMH 382 75 A588 Delasgtic
514 - 81103 2610 M 14 under Joy Rd, SMH 382 175 A588 Delastio
S15 - B1103 2611 M 14 under Gotfredson Rd, SMH 382 75 A5BB Delastic
817 - 81103 2612 194 EB over Pelham Rd, 8MG 382 75 A58B8
8§18 - 81103 2613 I9%4 WB over Pelham Rd, BEMG 382 75 A588
508 - 38101 0711 19 under M 106 SMS 332 76 ALBB
BO1 - 46061 2565 US 223 over Wolf Creek- SMS 332 78 AGBB
P04 -~ 33011 M 99 at Edward St 77 A588
P05 - 33011 M 09 at Woodbine St 77 As588
B804 - GAlS52 2700 175 under Post Rd, 2 milea southwest of SMGC 382 7B A588
. Newport
X02 ~ 33082 2646 M43 EB over Grand Trunk Western R.R., 3/4 SMH 332 77 A588
mile east of East Lansing -
X02 ~ 46062 2674 US 223 over the N&W R.R., 1 mile south of SMs 3ez 17 ASBB
Adrlan
BG1 - 23082 2642 MO9NB  crossing Skinner Drain, 1-1/2 milea SMC 332 178 A588
south of Helt Rd
DO2 - 23092 2643 M99 NB  crossing Grand River, 1-1/2 miles SMH 332 78 A58
south of Holt Rd in Eaton County
B33 -~ 23082 2644 M99SB  crossing Grand River, 1-1/2 miles SMH 332 78 A5EB8
’ south of Holt Rd in Eaton County
BO4 - 23062 2645 M 93 SBE croaaing Skinner Drain, 1-1/% miles SMH 332 178 ASBB
gouth of Holt Rd
B02 - 46041 2676 US 223 over Wolf Creel, 1.5 miles west of SMBC 332 78 ASBS
Adrian -
X01-33011 2678 MO9INB over G.T.W.R.R. and the Grand River SMQGC 382 78 ADB8

in Langing
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Bridge No. JCDC No, Route TFacility Intersected Type Year ASTM Steel Joint Type
Metro District
Sad - 82132 1877 US 19 under M 102 (fuur scparate structures) EMG 482 66 A 242 Mod,
B0G - 82194 2055 IS over Fort St. Novth BMG 482 67 A242
594 ~ 82123 1943 1986 under Maple Wood Ave, SMH 382 69 ABSE
835 - 82123 1964 198 mder Pacific Ave, SMH 382 69 AbBB8
336 - 2123 1965 198 under W Grand Blvd,, WB & Tireman WB SMH 382 69 ABBS
837 - B2123 1968 196 under W Grand Blvd,, EB & Tireman EB  SMG 3892 69 ABBSB
810 - 82252 2151 175 under 8 Mile Rd SEMH 482 69 A 242 Mod,
833 - 82252 2167 IT5 under I75, M 14 Hamp SMG 482 69 A 441 Mod.
504 - B2123  1934M 39 U Turn over M 39 SMH 332 70 A5B8 Tranaflex
805 - B2123 1935 I96 ER over M 39 sMII 332 70 A588 Transflex
806 - 82123 1936 I96LB over M 39 SMH 352 70 AbBS8 Transflex
807 -~ 82123 1937 I96WB over M 39 SMH 332 70 AbB8 Transflex
508 - 82123 1838 I96 Ramp over M 3% U Turn SMG 482 Y0 AbB8 Transflex
800 - B2123 1939 I96WB over M 39 SMH 332 70 ABB8 Transflex
512 ~ 82123 1542 196 under Hubbel Ave, SMH 332 70 A58B Paintedunder joint Modular
8313 - 82123 1943 198 under Fullerton Ave, SMH 332 70 AGBB Painted under joint Modular
826 ~ 82123 1955 196 under Elmhurst Ave, SMH 332 70 AG8B
827 - 82123 1956 I 96 under U Turn N of Grand River Ave, EMS 432 70 A588
528 - 82123 1957 196 under Grand River Ave, (£ 96 BS) SMH 382 70 AbB8
829 -~ BR123 1958 196 under Chieago Ave. sMS 432 70 A588
530 - B2123 1859 I 96 under Livernolse Ave, SMH 332 70 ARBS
831 - 84123 1880 I96 . under Livernoise Ave, Left Turn Ramp SM3 432 70 As588
532 - 82123 1961 I96 under Tmderwood Ave, SMH 332 70 ABBB
533 - 82123 1962 196 under Joy Rd, BMH 332 170 ALB8
X02 ~ 82123 1982 196 Ramp over C & O RR SMG 482 70 AbB8 Fel-Span Tranasflex
¥03 -~ 82123 1983 196 Ramp over C & O RE SMH 332 70 A588 Transflex
X04 -~ 82123 1984 196 Ramp over C & O RR SMG 482 7O ABBS
X06 - 82123 195 under C & O RR BGF 403 70 AbBS
M | s04 - a3108 1228 1696 EB overl 75 SMH 382 71 AHB8
E | 505 - 63103 1229 1696 over 175 Ramp SMG482 71 A5B8 Transflex
506 - 63103 1230 I%5 under Dalias Double U Turn EMH 382 71 A5B8
T 507 ~ 63103 1231 I696 EB over N Service Rd 5MS 332 71 Ab8E
R | 508 - 83103 1232 1696 over N Service Rd 8MS 332 71 AGBB
0 509 -~ 63103 1233 I696 WB over N Service Rd Mg 332 71 AB88 .
510 - 63103 1234 I 696 under John R, Rd gMH 382 71 ABSSE Tranaflex
511 ~ 63103 1235 I 696 under U Turn at Battelle SMG 382 7L AGSs Transflex
812 - 63103 1236 I 696 under Couzens St, SMH 332 71 A588 Tranaflex
513 - 63103 1237 1 696 under 10 Mile Rd Conn. BEMG 482 71 AS5BE Tranaflex
516 - 63103 1238 1696 WB over I 696 & Ramps from I 75 NB SMH 382 Tl A588 Paintedunder joint .
S17 -~ 63103 1240 I696ED over I 696 & Ramps from I 75 SB SMH 382 71 A588 Paintedunderjoint
518 ~ £3103 1242 [ 606 EBE owyer 175 & Ramps to I 75 NB BMG 382 71 AS5BB Palntedunder joint
519 - 63103 I 696 WB over I 75 & Ramps to I 75 SB 71 A588 Palntedunder joint
528 - 63174 1287 175 under Woodwards His., Blvd. SMH 382 71 A588
830 ~ 63174 1288 IT75 under 10-1/2 Mile Rd. SMH332 71 A588
801 - 63191 2346 I196EBR under Meadowbrook Rd. SMH 382 71 A588 Transflex
502 - 63191 2347 196 EB under Haggerty Rd. SMH 382 Tl A588 Tranaflex
503 - 63191 2348 196 WH under Haggerty Hd, SMH 332 71 AbBB Transflex
504 - 63191 2349 I 696 Ramp over M 102 SMH 382 71 AbS8 Transflex
805 - 63101 2350 E96WB & over ] 698 BMH 382 71 A588 Transflex
1275 NB
806 - 63191 2351 I 696 8B over I 96 WB & under M 275 NB SMH 382 71 ABBS Palnt pier 1
and Suspension
807 - 63191 2362 I 96 WR over M 102 SMH 332 71 ABBB Transflex
808 - 63191 2353 I96NB Ramp pver M 102 BEMH 382 171 ADBS Transflex
509 - 63191 2354 Y96 under Grand River Ave, SMH 382 71 A588 Transflex
810 -~ £3191 2355 I96 & M 275under 10 Miie Rd, SMH 382 71 A588 Transflex
512 - 63191 2356 I96LEB over 9 Mile Rd, sMsg 332 71 A588
813 - 63131 2357 198 WB over 9 Mile Rd. SMS 332 71 AGSES8
818 - 63191 23062 196 Ramp over ramp from M 102 SMH 382 71 A5B8S
819 - 63191 2363 ™ 275 NB over M 102 SMH 382 71 A5BB Transflex
S31 - 82022 1714 154 under Miiler Rd, SMH 332 71 AGBS
506G -~ BZ0BL 1814 M 153 under Evergreen SMH 382 71 AG8E Transflex
E P01 -~ 82122 1986 at Dentler Ave, 71 ABBS
| POZ -~ 82122 196 at Stout Ave. 71 Ab88
, 501 - 82122 1885 196 under WB Schoolcraft Rd, SMH 382 71 AB5B8 Transaflex !
1511 ~ 82122 1895 198 under Middiebelt Rd, SMH 332 71 ABBS Tranaflex :




Bridge No, |CDC No. Route Tacility Intersected Type Year ASTM Steel Joint Type

i

b 512 - 82122 1896 I 96 under Race Track Ent, SMH 332 71 AGBS Transflex | %
l l 8913 ~ 82122 1897 198 under Cardwell Ave, SMH 332 71 AGB8 Transflex Q
: 514 ~ 82122 1898 I96 under Inkster Rd, SMH332 71 A5838 Transflex p
§19 - 82122 1903 196 under TS 24 {Telegraph Rd.) SMH 482 71 A5388 ‘Transflex o
820 - 82122 1904 Y95 under virgii St, SMH 382 1 AbSE Tranaflex - }
821 - 82122 1905 X 98 under Outer Drive SMiH 382 71 AbD88 Transflex .
822 - 82122 1906 196 under Burt Ttd, SMH 332 71 Ab8B Modulnr '
523 ~ 62122 1907 I 96 under Schooleraft crossover 8MH 382 T1 A588 Modular
524 - 82122 1908 I 98 under Glendaie Ave. SMH 332 71 A588 -
530 - 82122 1914 196 under Middlebelt left turn SMH 332 71 AS88 Transflex -
531 - 82122 1915 196 under E. left turn, Middlebelt Rd. 71 A5BB Transilex X
532 - B2122 1916 1 96 under Inkster left turn gMS 332 171 AbBS Transllex
533 - 82122 1917 194 under E. left turn, inksier Rd. 71 AbBS Transflex
X01 ~ 82122 1927 Cig{;{n under Evergreen SMH 332 171 :ﬁ:}l )
POl - 82123 196 at Sorrento Ave, 71 AbBs
P02 - B2123 196 at Mendota Ave. 71 ABBR
P03 ~ 82123 196 at Cherrylawn Ave. 71 AbBB
514 82123 1944 196 under Schaefer Rd, SMH 332 Tl ABBS patnted ) ar
undex joint
§15 - 82123 1945 198 under Grand River Ave. left turn SMH 332 7L ﬁizifaji:f:td Modular |
S16 - 82123 1946 196 under Grand River Ave. SMH 382 T1 ASBA panted 1
under jolnt ‘
S17 - 82123 1847 196 under Meyers Rd. SMH 332 71 ASEE painted L |
. under joint
518 - 82123 1948 196 under Wyoming Ave. SMH 432 71 ADSY Modular
A588 painted
S19 - 82123 1949 198 over EB. Davigon Ave. S5MG 382 Tl .
M under joint
1821 ~ 82123 1850 I 06 over Davison Ave. SMG 382 71 A5B8
E 523 -~ 82123 1952 196 over Davison Ramp SMH 382 71 AbB8S
T 524 - 82123 1953 I 9 under Fullerion SMH 382 T1 Ab588 Transllex
525 - 82123 1954 196 +  under Calgnanh Blvd. SMI 382 71 AbBB
R 338 ~ 82123 1967 196 under McGraw Ave, SMH 332 11 Ad41 Mod.
O 539 - 82123 1868 196 ovar Ramp from I 94 IMS 332 71 A441 Mod.
540 - 82123 1968 I 96 over Ramp {o I 94 SM8 332 71 A441 Mod.
841 - 82123 1970 Y 96 under Ramp to I 94 SMG 482 T1 © Ad41 Mod.
842 - 82123 1871 196;Ramp under Ramp from I 94 SMG382 71 Ad41 Mod,
843 - 82123 1972 I96;Ramp underf 94 Ramp SMH 332 1 A441 Mod.
844 - 82123 1973 196 under Ramp {c [ 94 SMS 382 T1 Ad41 Mod.
B45 - 82123 1974 196 under Itamp from I 94 SMH 332 11 Ad4l Mod,
B46 -~ 82123 1975 196 over I 94 SMH 332 Tt Ad41 Mod.
847 - 82123 1876 1 96 Hamp under Grand River Ave., Exit Ramp BMH 332 Tl Ad41 Mod.
548 ~ 82123 1977 T 98 under Warren Ave,, Exit Ramp SMG 382 71 AS88
B4P ~ B2123 1978 198 under Warren Ave., Ent. Ramp SMH 382 71 ABBA -
X09 - 82123 196 under DTRR at Davison 71 A588
X1¢ - 82123 198 under DTRR Tl A588 c'
801 - 82124 1986 I 96 under Warren Ave. SMH 332 71 AGB8 -
802 - 82124 1987 1498 under Duchanan St. SMH 332 71 Addl 1
803 - 82124 1988 {98 under Myrtle 3t. SMH 332 71 Addl
527 - 82144 2077 I 9% NB under US 12 conn. SMH 332 71 A441 Mod, *
811 - 82283 2231 1275 NB  under SPB. to EL, [ 96 SMH 382 71 AGB8 .
912 - 822803 2232 196 under Five Mile Rd. SMH 482 71 AbBS Modularx ™y
P01 - 50061 1696 at Thomas St. 72 A588 -
8301 - 50061 2279 1696 at Aupustina under U-Turn Ramp SMH 332 72 A5B8 T runaflox
502 - 50061 2566 1696 under EB. 11 Mile Rd. SMG 482 72 A5Ba uy
503 - 50061 2281 I 696 under Ryan Rd. SMH 332 72 AbBB Transllex
504 ~ 50061 2282 1696 under Merideth Rd, SMH 332 12 A5BS Transtiex
506 - 50061 2283 1696 under EB, 11 Mile Rd. SMH 382 12 AGBS
816 ~ 50061 2289 1696 under Eb. 11 Mite Rd. SMH 382 72 A58
517 ~ 50061 2290 1696 under U-Turn W. of VanDyke Ave. SMG 482 72 Ab588
S1B - BO0EL 2291 I 696 under VanDyke Ave. 8MG 4B2 12 Ab88
] 819 - 50061 2292 1696 under Left Turn EB. VanDyke Ave. 5MG 482 12 AbBBS :
1 ! 821 - 50061 2293 1696 under Left Turn WB. Hoover Rd, SMG 482 72 ABBE !
¢ 1522 - 50061 2294 1 roe under Hoover Rd. SMG 482 72 Ab88 !
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Bridge No. { CDC No.| Route Facillty Interseeted Type Year ASTM Steel Joint Type :
X0l - B2291 2147 T 2765B over CRORR SMH 332 T4 ASB8 Type 190
X038 - 82201 2198 275 NB  over CRORR SMH 332 T4 ABBS Type 190
Bo1 - e2292 2199 " 205B yuer Lower Rouge River SMH 332 T4 ABSS patated
Ramp under jolht
BO4 - 82202 2200 I12758D  over Fellows Creek SMH 332 74 Asgs
[ [
BOS - 82202 20l L zll‘a)r?: over Lower Rouge River SMH 332 T4 A5BB
BO6 - 82292 2202 1275 NB  over Fellows Creek 74 A588
BOT - 62292 2203 1 275Ramp over McClaughery Drain SMS 332 T4 ADBBB
BO8 - 52202 2204 127588  over McClaughery Draln SMS 332 74 A58 painted
under joing
BOY - 82292 2206 216 NB  over MeClaughery Drain 4 AGE8 painted
under joint
Bl0 -~ 82282 22068 I 275Ramp over MeClaughery Drain SMS 33z T4 ABBB
BYS - 82292 2207 CherryHill Service Rd. over Fellows Creek SMH 832 74 ABBE
501 - 82282 2208 1276 undex Hannan Rd. SMH 382 74 ADH8B
802 - 82292 2209 1276 under Tyler Rd. SMH 382 T4 ABBB
503 - 82282 2210 T275 under Ecorse Rd. SMH 342 74 AS5BB
504 - B2292 2211 I 275S5B over Van Born Rd. R SMG 382 T4 A588
505 - 82292 2212 127H5B over Michigan Ave, SMH 362 T4 ABB3
806 - 822492 2213 1275 under Palmer Rd. 8MH 362 74 ABBS
507 - 82202 2214 1276 under Cherry Hill SMH aB2 74 Ab588
810 - 82292 2216 1275 NB over Van Born Rd. SMG 382 T4 AGBB
511 - 82292 2217 11275 NB  over Michigan Ave. SMH 382 74 ABBB
80¢ ~ GO0Gl  2B6T I 696 upder Ramp H SMG 482 75 A5BB
508 - 50061 2568 I 696 under Ramp G SMG 482 5 AbB3
BOB - 58151 2578 175 Ramp over LaPluiaance Creek SMSs 332 75 AGB8
807 - 58161 2579 176 under Allen Love Rd. SMH 382 75 A588
508 - 58151 2G6B0 175 under Qtter Creek Rd. SMH 382 75 AB588
509 ~ 58151 2581 I76 under Mortar Creek Rd. SMH 382 75 AGBS
513 - 58161 2582 175 under Ramp A 8MH 382 75 AbBSB
514 ~ 58151 2583 I 6 under Ramp B SMH 382 76 ADGBB
, , 64 and AB58B widened
501 - 63082 1216 US 24 aver 8B. US 10 SMH 332 75 steel
§13 - 6310L 1223 1696 under Telegraph Rd. (US 24) SMH 332 67785"d A 591:::13““
BO2 - 77062 2606 M 29 over Pine River S8GE 316 75 A588
502 - 82102 20616 M 14 under Napier 1d. SMH 382 75 ADBBB Delastic
X0l - 82123 2416 Y 96 over M 39 and CR&ORR SMG 482 76 AbBB
809 ~ 50001 2509 T1696 Ramps under 10-1/2 Mile Rd. SMH 382 76 A588
811 - 50061 2570 1636 Ramps under 11 Mile Rd. SMH 382 76 AbB3
514 - 50061 2571 169G Ramps under Sherwood Ave. SMH 382 76 AbB4
832 -~ 50061 2572 Y696 Namps under 5B, Service Rd. SMG 382 76 A588
533 - 50061 2573 1696 under Mound Rd. and Service Rd. and SMH 382 76 AGES
2574 Ramps
835 - 650061 2575 1696 Rampa under SB. Serviee Rd. SMG 382 76 A58 painted
under joini
536 - 50061 2576 1696 Ramps under NB. Service Rd. SMG 382 76 JAG88
. A588 painted
540 - 50061 2577 1696 Ramps under NB. Service Rd. SMG 382 76 under jolnt
nol - 82102 2614 M 14 over Rouge River SMG 382 76 AbBBS
POl - 82102 Dikeway over Edward Hines Dr. at M 14 ki ABBB
503 - 82102 2617 M 14 under N. Territorial Rd. SMH 382 76 ABBS
504 - 82102 2618 M 14 under Ridge Rd. SMH 382 76 AfSBSB
505 ~ 82102 2619 M 14 under Beck Rd. SMH 382 T8 AGBB
506 - 82102 2620 M 14 WR  over Sheldon Rd. SMH 332 76 ADBBS
507 - 82102 2621 M 14 under Ramps A and B SmMil 382 76 A588
8508 - 82102 2622 M 14 over lidward Hines Dir. SMG 382 76 AbB8
809 -~ B2102 2623 M1l4 under Northville Rd, SMH 332 76 ABBB
510 - 82102 20624 M 14 under Robinwood Dr. SMH 382 76 AbBB
X01 - 82102 2627 M14 WD over CRORR SMH 3282 76 ALBS
X0z - 82102 M 14 under C&ORR SMG 382 76 Ab588
X03 - 82102 2628 M 14 EB  over CRORR SMH 382 76 fli?lifaji;:?
801 - 82102 2615 M 14 under Haggerty Rd. SMH 382 7 AB8S
511 - B2102 2625 M 14 under Schooleraft Conn. SMH 382 77 ASBS painted
under joint
i 512 - 82102 2626 M 14 EB over Sheldon Rd. SMH 3B2 77 AL88
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Bridge No, |CDC No.| Route Facility Intersected Type Year ASTHM Steel Joint Type
i . :
]SDT - BBLT1 2327 1276 under Stpier Rd. SMH 382 73 AbBBA Tel-Span |

S08 - 58171 2328 1275 under Ready Rd. SMH 382 73 AbBBA Fel-Span

§09 - 58171 2329 I 278 under Careiton Roockwood Rd. SMH 382 173 ABB8 Type 130

310 - 58171 2330 12758B  over Newburg Rd. SMG 382 T3 ABSS Type 190

311 - 58171 2331 Y276 NB  over Telegraph Rd. (US 24) SMH 382 73 ABBB Wabollex

813 - 68171 2332 I275NB  over Newburg Rd. SMG 382 T3 ABBB Type 190

X01 - 58171 2333 I275SB over DT&IRR SMH 332 73 AbB8EB Type 180

X02 - 58171 2334 1275SB over P.C.R.H. SMH 332 73 AGBB Type 190

X03 - 68171 2335 1275 NB  over DT&ERR SMH 332 73 ABBB Type 180

X04 - 68171 2336 1275 NB  over P.C.R.H. SMH 332 73 AjBs Type 190

BO2 - 77051 1550 M 29 aver Swan Creek SMS 332 T3 A588

801 - 82021 1688 104 under Belleville Rd. SMH 382 T3 ABBE

802 - 82021 1489 194 under Haggerty Rd. SMH 382 73 AbB8B Fel-Span

805 - 82122 1889 196 under Stark Rd. SMH 332 73 AB8s Type 190

318 - 82122 1902 196 under Fenton 5t. SMH 382 73 AB88

526 - 82122 1910 196 under Berwyn St. SMG 382 73 AbBs Fel-Span

X02 - 82122 196 under C&O0RR 73 A588

S10 - 82123 1940 196, M3% over! 96 EB. SMH 332 73 A588 Fel-Span

511 -82123 1941 196 WB. I 96 Southfield Interchange SMH 332 73 AB8B Fel-Span

X05 - 82123 1985 gg&‘:gin under Greenfield Rd. SMH 382 73 Asﬁ;{’d

511 - 63081 2410 1696 NB over Evergreen Rd. SMH 332 T A588

P03 - 82122 196 at Minoek Dr. 14 AbB8

802 - 82122 1886 96 under Newburgh Rd. SMH 332 T4 AB88 Fol-8pan

503 -~ 82122 1887 196 under Leran Rd i AB588 Fel-8pan

504 - 82122 1888 196 under Yele Ave. SMH 332 74 AS588 Type 130

506 - 82122 1890 196 under Farmington Rd., T4 A588 Fel-Bpan

807 - 82122 1891 196 under Brookfiald Rd. 5MH 332 4 Agaa Fol-8pan

808 - 82122 1892 196 under Berwick Rd. SMH 332 M4 AS58S Fel-Span

809 - 82122 1893 196 undexr Merriman Rd. SMH 332 74 AB88 Fel-Span

810 - 82122 1894 I 96 under Warner Ct. T4 ABBA Fel-Span

815 - 82122 1899 196 under Breakfast U-Turn SMH 382 174 ABB8 Fel-Span

816 - 82122 1800 Y 96 under Beeeh Daly Rd. SMH 332 74 ADBS Fel-Span

817 - 82122 1901 I 96 under U-Turn Bridge near Garfield SMH 382 T4 ADbBS WaboFlex

827 - 82122 1911 196 under Merriman W. Lebt Turn SMH 332 T4 ABSA Fel-Span

528 - B2122 1912 19 under Merriman E. Left Turn 74 A588 Fel-Span

529 - 82122 1913 {96 undexr Melvin Rd. SMH 382 T4 ASBS Fel-Span

§34 - 82122 1918 198 under W. Left Turn Beech Daly SMH 332 74 AGB8 Fel-Span

835 - 82122 1919 (96 under E. Left Tum Beech Daly 74 A588 Fol-Span

536 -~ 82122 1820 ¥ 96 under W. Left Tum Levan SMH 332 74 AG88 'Type 190

837 -82122 1921 X 96 under E. Left Turn Levan SMH 332 T4 Abas Type 190

538 - 82122 1922 198 under W, Left Tum Farmingiton Rd. SMH 332 T4 AD83 Typo 190

539 - 82122 1923 96 under E. Left Turn Farmington Rd. 74 Ab38 Type 190

940 - 82122 1824 I 05 under Wayne Rd. SMH 332 74 ASBE Type 190

841 -~ 82122 1925 [ 96 underDouble U~Turn near Newburg Rd. SMH 332 T4 AGB3 Type 190

842 -82122 1926 196 under E. Left Turn Newburg Rd. 74 A588 Type 190

322 - 82123 1961 7196 over Davison Ramp SMS 332 T4 A5B8

801 - 82126 1989 196 EB over 8 Mile Rd, SMH 332 74 ABB8

802 - 82126 193¢ 196 WH over 8 Mile Rd. SMH 332 74 A5B8

503 - 82125 1991 196 under 7 Mile Rd. SMH 382 T4 ASB8

8056 ~ 82125 1992 196 under 6 Mile Rd, SMH 382 74 ADBE

BO1 - B2291 2178 I 2758B over Huron River SMH 332 74 ADBe Type 180

BOZ - 822901 2179 1275 NB over Huron River SMH 332 74 AGBS Type 190

501 - 82291 21B0 1275 under Will Carleton Rd. SMH 382 T4 ABBB Fel-8Span

802 - 822091 2181 1276 under Witlow Rd. SMH 382 74 AB8B Fel-Sban

503 - 82281 2182 1275 under West Rd. SMH 382 74 ABBB Fel-Span

S04 - 82201 2183 1275 undex Huron River Dr. SMH 382 74 ABBB Type 190

805 - 82291 2184 T 275 under Sibiey Rd. SMH 382 74 ABBS Fel-Span

506 -~ 82201 2185 1 a7s under Pennseylvania Rd, SMH 382 74 A588 Fel-Span

507 - 82291 2186 f 275 under Eureka Rd. SMH 382 T4 AG88 Fel-Span

S0B - 82201 2187 I32758B over Northline Rd, SMH 382 T4 Ab8S Type 190

309 - 82201 2188 127588  over Huron River Dr. BMG 382 74 ABB8 Typo 180

510 - 82201 2188 [ 275 under Huron River Dr. SMI 382 174 ADGAH Fol-Spun I
{813 - 82291 2191 1278 NB over Northllne Rd, SMi 382 T4 Abss Typo 190 '
{816 - 82291 2193 [ 275 ND  over Huron Biver Dr. SMG 382 T4 ABHR Typo 180
1818 ~ 82201 2196 1276 under Ramp to EB, I 94 SMG 382 T4 A588 Fel-Span !

- 26 -




°

- m=

Bridge No, {CDC No.| Route Facllity Intersected ‘ Type Year ASTM Steel Jofnt Type
ESZE - BOOGT 2296 T 600 under Loft Tuin EB. Hoover Rd. 5MG 482 T2 AGBS

530 - BOOBL 2300 ¥ 696 under Wogner Rd. SMH 332 T2 AB88

841 - BOOBL 2307 1896 under Arsenal Rd. SMG 482 72 ABB8

842 - 50061 2308 T 696 under Richard Cambell Rd. SMG 4582 T2 AB88

544 - 50061 2310 I696 under Left Turn Ryan SMH 332 T2 A5B3 Transflex

X41 - 50061 I 696 under P, C.R-R. 8MH 382 72 AB88

X02 -~ 50061 1 696 under G. T.W.R.R. 12 Ab8s

POl - 0062 I 698 East of Grandmont T2 AG588

P02 ~ 50062 I 606 at Fernwood 72 AbS8S8

502 - 50082 2311 1G96 under Groveland Ave. 5MG 482 T2 AbBS

803 - 50062 2312 1695 under Gratiot Ave. 8MH 382 7B Ab583 Fel-Span

8406 - 500682 2313 1696 under Nieman St. SMG 482 72 A5B8

506 - 50062 2314 1698 EB under 8. Service Rd. SMH 382 2 AGB8

807 - 60062 2315 Y 695WB under N. Service Rd. SMH 382 12 ABB8

508 - 50052 2316 I 696 Ramp over I 94, 11 Mile Rd, SMH 332 72 AGBESB

509 - 60062 2317 I 69%6Ramp N. to W, under 11 Mile Rd. SMH 382 72 AB8S8

811 - 50062 2318 ¥ 686Ramp N. toW. over I %4 SMH 382 72 AS5B8

813 -~ 50062 2319 I 696 under Belangex Ave. SMG 482 72 A5HB88

514 - 50082 2320 1696 under Barkman Ave. SMG 482 T2 A588

Bl4 - 63101 2685 T 696 under Left Turn Lane near Dequindre SMH 382 72 AGBa

815 - §3101 2586 1696 under Dequindre Ave. SMH 382 72 Ab8s

803 - 82021 1829 194 WB over Hannan Rd. SMS 382 T2 AGES

506 - 82021 1980 I WM EB over Tamnan Hd. SMS 382 72 A5BS

537 - 82022 1928 194 under Ozga Rd, SMH 482 72 A588 ‘Waboflex

525 - A2122 1903 198 under C&ORE Vehicular Br. SMH 332 72 ABB3

X03 - 82122 I 96 under P.C,R.R. 72 ASBa

P04 - 82123 I 96 at Clarendon Ave. 72 ABBS

P05 - p2123 196 at fvanhoe Ave. 72 ADIB

P06 ~ 82123 196 at Roodeveit Ave, 72 AS8E

POT - 82123 I gﬁxiom at Mansfield 72 A688

501 - 82123 1930 196 EB over Ramps to M 38 5MQG 482 T2 AbBB Transflex

502 - 82123 1831 I 96 WB over | 96 and M 3% BMG 482 T2 A388 'I:'ra.nsﬁex

803 - 82123 1932 198 NB over T 96 and M 38 SMG 482 T2 AbBB8 Transflex |

860 - B2123 1978 1 9§ under Scoften Ave. SMS 332 T2 AbSB

X07 - B2123 I 98 under P.C,R.R. T2 AB38

X08 - B2123 I 96 under P.C.R.R. Spur 72 ABSBS

811 - 82291 2190 ¥ 275 under I 94 EB. SMH 382 72 ADBS Waboflex

814 - 82201 2192 194 WB over 1275 SMH 382 72 AbBS Weboflex

516 - 82291 214 194 WB over [ 276 5B, SMQG 382 72 Ab8S

511 - 82291 2180 1 2Y58B underi 94 EB. 8MG 382 T2 AbBS

508 ~ 8z292 2215 [ 2758B over Ford Ave. BMH 382 72 AB5BA Waboflex

815 - 82292 2218 1275 NB over M 153 SMH 382 T2 ABB8 Waboflex

BO2 - 82253 2219 127580  over Middle Rouge River SMH 332 72 A588

BO3 - 82253 2220 {270 NB  over Middle Rouge River SMH 332 T2 AGLBE

S01 - 82283 2221 I 275 under Warren Rd. SMH 382 T2 AGEE Wahoflex

A02 - 82293 2222 1275 under Joy Rd. SMH 382 72 A588 Waboflex

503 - 82293 2223 1275 under M 14 SMH 382 T2 AGB8 Waboflex

504 - 82283 2224 1275 under Ann Arbor Trail SMH 382 T2 A588 Waboflex

505 ~ 82293 2225 I 275 8B over E. Hines Dr. SMG 382 T2 AbBS

515 - 82283 2234 1I275NB  over Hines Dr. SMG 382 72 AGB8

516 - 82293 2235 132758B over Koppernick Rd. SMG 382 T2 AbBS

817 - 82293 2236 I 275 NB  over Koppernick Rd. SMG 382 12 AbB38

X01 - B2253 3238 I 2T5NB  over CHORR SMH 332 72 A5B8 Waboflex

K03 - 82293 2240 §2955B over CEORR SMH 332 12 A588 Waboflex

5e5 - G006l 2296 1696 under Scheenherr Rd. SMG 482 73 AB8S

826 - 50061 2287 I 8926 under Bunert Rd. 5MG 482 KE] AS88

528 - 5OOGL 2298 T 696 under Groesbeck Hwy. SBMG 482 73 ADBS

520 - 500861 2299 1 696 under Hayes Rd. SMG 482 73 ~A58B

541 - 59061 2301 I 646 under Fairfield Ave. SMG 482 73 AbLBS

543 - 50061 2309 I 696 under Left Turn W. of Schoenherr Rd. SMG 482 73 ABSS

801 - 58171 2322 176 under I 275 8B. {0 E 75 NB. SMG 382 73 AS88 Type 120

502 - 58171 2323 175 uader } 75 to [ 275 ND. SMH 382 73 AbBS

504 - 58171 2324 1275 under Newport Rd. SMH 382 73 ALBB Waboflex
E 805 - 58171 2325 127588  over Telegraph Rd. (US 24) SMH 382 73 ABBS Waboflex
: 506 - BBLTL 2326 i 275 under Lard Rd. SMH 382 73 AGBS Type 190
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801 -61032 2652 US 12BR under Ford Blvd SMSC 332 77 ALSS
POl - 82021 - 194 undex Pedestrian Bridge near Quirk 8MS 332 78 AbBe
Rd north of Belleville
525 - 82022 2863 I94 under Schaefer Rd in the Clty of Deathorn SCM 482 178 A588
M 507 - 83022 28668 I 96 under Novl Rd, 1/4 mile north of Novl BMG 482 78 AG88
E . City Limits
T 1801 - 77024 2669 M 21 under Martin Rd (Extension), 2.5 miles 8Cgds2 78 ABBS
R southwest of Capac
O 1502 - 77024 2679 M 21 under Capac Rd, 2.5 miles south of Capec SCMG 482 79 AS588
X02 - 63041 - M 59 WB under C&0O R.R., 3,3 miles east of 8MG 352 79 AS588 Paint
. Livingston County Line
B03 - 77023 2705 MZ21EB over Plne River, 2.6 miles southeast SMGC 382 80 A588 Palnt
(reloc.} of Goodells .
BO04 - 77023 2706 M 21WB over Pine River, 2.6 miles southeast SMGC 382 80 'AG&8 Paint
(reloc.} of Goodells
X056~ 77023 3707 M21EB over G.T.W.R.R. , 3.0 miles south- EMEC 332 80 ABAE Paint
{reloc.) east of Goodells
X06 -~ 77023 2708 M21WB over G.T.W.R.R., 3.9 miles south- 8MSC 332 B8O ABB8 Paint
(reloc.) eapt of Goodelis
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