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This report covers the results of physical and chemical evaluations of
more than 300 specimens removed from 76 bridges, statewide. The pro-
ject was initiated by a letter to M. N. Clyde from M. Rothstein, dated
July 21, 1975. Subsequently, a list of bridges was furnished to the Re-
search Laboratory by the Design Division. : . '

Samples were removed from the structures by a Testing and Research
Division field crew during the winfer of 1975-76. Removal was done by
sawing, to prevent changes in physical properties due to the removal pro-
cess. Tensile specimens were prepared and tested in the Laboratory, and
chemical analyses were dore by the Kawin Co. in Chicago.

Most of the specimens were machined to the standard 0.505-in. dia-
meter fensile bar. In the few cases, where the flange was too thin for the
round specimen, flat plate specimens were prepared. A 2-in. gage length
was used forall cases. Physical propert1es from the two types of test bar
are comparable. o

The specimens were tested for yield and ultimate strength on the
20,000-1b capacity MTS electrohydraulic machine, with automatic printout
of the load-strain curve. Since there was a large amount of data, and the
load-straincharacteristics varied considerably, all yield strength data are
reported at 0.2 percent strain for the sake of uniformity. Some specimens
exhibited a definite yield point "knee' that is somewhat higher thanthe value
at 0.2 percent strain, The load-strain curves have been retained, so if
there are specific sites where design calculations indicate critical or bor-
derline values, the traces can be examined again before making 2 final de~
termination, '

The attached tables show the results of the evaluation to date, and are
submifted foruse in calculating revised load capacities. Tensile and yield
strengths are provided for all locations requested, with the exception of
one beam on BO2 of 23092, M 99 over the Grand River, where yield and
ultimate strength data were lost due to an equipment problem. Since the
other three specimens were well above minimum requirements, thickness
is the same, and chemistry is quite similar, we can safely assume that the
missing yield strength is comparable to the cthers.

Samples were removed from the outside edges of the flanges, near the
ends of the beams., Therefore, the results of the tests are not directly
comparable to the usual steel strengths reported by the steel companies,
since their samples are removed from the web, as per the ASTM proce- -
dure.

Limited experimentation here in the Laboratory has shown that the
yield strength may vary by as muchas 20 percent with location in the beam,
and is lower inthe central portion of the flange. Since the flange is the




most highly stressed part of the beam, and may have considerably lower
yield strength than that reported by the steel company's tests on the web,
it might be well to consider this factor when making overload caleulations
ongtructures. While the specimens tested in this experiment were removed
from the edge of the flange and may indicate a higher yield strength than
would be found near the middle of the flange, the resulis reported are prob-
ably quite comparable to the yield strengths usually reported for new steel.
Since most of the specimens exceeded the minimum specified yield strength
by several thousand psi, Design staff may wish to consider this factor more
closely on those few locations where the indicated yield strengths are mar-
ginal.

The scope of this project was expanded slightly from that requested,
to provide some very valuable research information related to the impact
resistance of the steel from the older structures. Beam samples were
made large enough to allow for four Charpy specimens from each sample.
Machining of the Charpy impact specimens is not yet complete, so no im-
pract results are included at this time. However, preliminary results on a
few structures show impact values of 50 to 150 ft-1b, which is considerably
higher than for much of the steel purchased during the past several years.
A complete report on the project will be issued when the remaining evalu-
ation is completed. If there are any questions regarding the work done or
the results as presented, please call on the author for further details.



Sample
No.

Location of Samplo

Chemicul Composition,
percent

Mechanical Properties

o]

Mn|PIS

Yield
Strength,
pai

Ultimate
Strength,
psi

Reduction
of Area,
percent

Elongation,
percent

B03 of 27041
M 28 over Presque I1sle River
1.6 miles west of Ontonagon

County Jine

1-1-1

1-1-2

1-1-3

1-1-4

East end near abutment,
acuth bottorn flange, second
beam from north.

East end near abutment,
north battom [lange, third
beam from north.

East end né&;‘ abutment,
south bottom flangs, third

beam from south.

East end naar abwdment,
north bottom flange, second
beam from south.

0,12

0.12

0.16

0.14

%.68

0.68

0.80

.65

¢.013

0.013

0.018

0.014

0.031

0.032

0.035

0.035

42,500

44,500

46,500

41,500

59,000

60, 250

3,000

52,000

63

0

4

40

43

44

Y

BO0Z of 36023
M 69 over Michigamma River

5.8 miles east of

. Crystal Falls

1-2-1

1-2-2

1-2-3

| 1-2-4

West ebd near abutment,
sauth bottom flange, second
beam from north.

West end mear abutment,
north bottom flange, third
beam from north.

West end tear abutment,
south bottom flange,. third
beam from scuth, °

West end ne:dr abuiment.,
north hottom flangs, second
beam from south,

0.14

0.14

0.15

0.15

0.76

0.72

0.73

0.75

0,013
0.014
0,015

0.012

6,039

0.041

0.038

0.037

44,000
42,000
41,700

44,000

61,500
55, 800-
59,800

61,000

70

3

69

70

42
42
42

44

]f

K01 of 52061
M 28 over L3&I Rallroad

0.7 miles east of US 41

| 1-3-1

1-3~2

-1-3-3

1-3-4

Fast span pear abutiment,
gouth bottom flange, second
beam from north.

East spaﬁ near ahwiment,
gorth bottom fiange, third
beam from north.

East span near abufment,
south bottom fange, third
beam from south.

East span near abutment,
north bottom flange, second
beam from south.

0.28

0.26

0.26

0.2§

0.67

0.66 .

Q.85

0.65

0,011
0,010
0,011

0,009

0. 026

0.024

0.023

0,028

40,500

44,400

44,300

44,500

69,000
§9,900
69,200

69,000

64
63
63

63

40

38

40

49

Y

BO1 of 55022
US 2, UB 41 aver Cedar River

0.6 miles east of Powers

1-4-1
1-4-2
1-4-3

1g-q

Single span near abutment,
gouth botftom flange, second
beam from north,

‘Single span near abiutment,
north bottom flange, ¢third
beam from north. '

Single span near abutwexnt,
south bottom flanga, thixd
beam from south. :

Single apan near abutmert,
north bottom flange, second
beam from south.

0.15

9.15

9.15

.15

0.76

0.72

0.74

0.72

0,017
0,013
0,014

0.018

0.030

0.4036

0,030

0,035

46,800
44,000

41,800

42,800

81, 700

82, 000

61,200

61,200

&7
67
63

89

40
38
44

42
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Sample
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Location of Sampla
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percect
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Redugtion
of Area,

percert

Elongaticn,
percent

Y

D03 of 27041
M 28 aver Preaquae fnlg River

1.6 mites west of Ontonngan

County Liug

1-1-1

1-1~-3

East end near ahutment,
south bottom flangs, second
beam from north,

East end uea.r abutment
north bobtomha.nga, third
beam from north.

East end near abuttpent,
south bottom flange, third
beam from south,

East erd near abutment,
gorth bottom flanze, second
beam from soutth

.6.12

0.12  0.88 0.013 0,031

6.588  (.013 0.032

.16 0,018 0,035

0,14 0.6 0.014 0.035

42,500

44,500

48,500

41,500

59, 000
60,250
63,800

59,000

83

70

48
40
43

44

BO2 of 6023
M 69 ovar Mighiparamea Niver

5.8 milpg enst of

yatal Falla

Cr,

1-2-1
1-2.2
1-2-3

i-2-4

West erd near abutment,
souih bottom flange, second

' ba3m from north.

West end near ahutmsent,
north bottom flange, third

beam from north.

West end near shutmant,
scuath bottom flarga,. third

beam from sauth -

West end near abutmens,
north bottom flanga, sscond
beam from sguth.

0.12

0.75  0.013 0,039

¢.14  0.72  0.014

0.15 073  0.015 0,038

0.15 0,75  0.012 0,037

0.041

44,000

42,000

41,700

44,000

61,500

55, 606-

- * §9,800

" &1,000

70
T3
. @9

70

42

X0 of 52061
M 28 over LS& Ituilroad

0.7 miles arat of 1S 41

| 1-8~1

1-3-3

1-3~4

East span near abutment,
souil bottom fangs, second
beam from north,

East span near ahulment,

- north bottom flange, third

beam from noxth,

East span near abutment,
gouth bottom flargs, thind
beam from south.

East spaz pear abutment,
north hottom flange, sacond
beam from south.

.28 0.67 0.011 0,026

.26 - 0,66 . 0.010

0.26 0.85 0,011

0.26 . 0.835 0.00% 0,026

0.02¢

0.023 .

40,500
44,400

44,300

" 44,500

82,000

69,900

9,200

63,000

63
63

63

40
25
40

40

Y

101 of 56022
© U3 2, US 41 over Cedar Ttiver

0,6 miles enst of Powors

1-4-1

1-4-2

p

1-4-4 -

Stagla span near abutmaat,
south bottom flange, second

" beam from north.
' Single spau near abutmew,

north bottom flange, third
heam from north. :

Single span rearabutment,
south bottom flangs, l:hini
beam from south. o

Single span near abutment,
notth bettom flanga, secord
‘beam from south.

0.15 0.7 0,017

0.15 0.7  0.013 0.036

0.15 0.74 0.014 0,030

0.15  0.72  0.016 0.08%5

0,030

46,800 .

44,000

41,300

42,5800 -

. §1, 700

62,.000

" 61,200

61,200

87
67 -
68

9

- 40

- a8

a2

o]



Sample
No.

Location of Sample

Chemical Composition,
percent

Mechanical Properties

c { Mn l P I 3

Yield
Strength,
psi

Ultimate
Strength,
ol

Reduction
of Area,
parcent

Elongation,
percent

Al

BO3 of 66022
M 28 over south branch

QOntonagon River
4,7 miles west of US 45

1-5~1

1-5-2

1-5-3

1-5-4

Wast span near abutment,

south bottom flange, second

beam from north,

West span near abutment,
north hottom flange, third
beam, from north.

West span near abutment,
south bottom flange, third
beam from south. -

West span near abutment,
north bottom flange, second
beam from scuth.

9,13 0.55 0.0.1 0.041

9.15 0.022 0,039

0.12 0.010 0.045

0,13 0.011  0.042

40,160

42,500

41,000

431,600

56,400
60,700
55, 700

56,500

83

52

64

63

43

44

44

48

Xol of 02023
M 94 aver Soo Line Railroad

£.2 miles southwest of

Munising

2-1-1

212

2-1-3

2-1-4

South span near abutment,
east bottom flarge, second
beam from west,

. South span near abutment,

west bottom flange, third )
beam from west,

South span near sbutment,
east bottom flange, third
beam from east,

South span near abutment,
west bottom flange, Second
beam from east,

0.16 0.68 0,010

0.5%  0.022 0.032

0.1  0.67 0.020 0.040

.68 0.014 0.035

‘0,024 .

42,800

38,800

39,300

37,400

61,700

59,200

60,700

59,100

68

86

68

87

40
40

42

Y

BO1 of 17043
M 48 over Munuscong River

1.6 miles eust of M 129

2-2-1

2-2-2

2-2-3

2-2-4

East exd near ahutment,

‘south bottom flange, second

beam from north.

East end mear abutment,
north bottom flange, third
beam from north,

East end near abudment,
scuth bhottom flange, third
beam from south.

East end near abutment,
north bottom flange, second
beam from south.

.17  0.61  0.012 0.037

0.20 0,65 0.010 0.032

¢.17 0.010 0,044

0.17 0.65 0,003 0,040

. 44,700

45,500

43,500

46,500

62,300

63,500

82, 000

62,500

68

€8

" 86

42
43
43

4]

Y

BO2 of 21024
U8 2 over Rapid River
0.4 miles east of US 41

2-3-1

2-3-2
2-3-3

2-3-4

West span near abutment,
south bettom flange, second
heam from. north,

West span near zhutment,
north bottom flange, third
heam from north,

West span near abutment, -
south bottom flange, third
beam from south.

West span near abutment,
north bottom flange, second
beam from south.

.62  0.010

0.61  0.009

6.16 0.62 0.011 0.022

.15 0.61  0.010 0.025

0,022

0.022

32,500

- 33,000

33,000

© 33,300

54,500
54,500

55,000

55,200

70
72
7o

170

45

46

46




Sample
No.

Locatlon of Sample

Chemical Composition,
peTcemnt

Mechanical Proparties

T = 1 s

Yield
Strength,
psi

Ultimate
Strength,
psi

Reduction
of Area,
parcent

Elongation,
percent

nos of 21024
US 2 over Bull Run Creek

1.3 miles east of

Nahma Jungtion

2-4-1
2-4-2
4-~4-3

Amd=g

West end near abutment,
south bottom flange, Second
beam from north.

West end near abutment,
north hottom flange, third
beam from north.

West end near abutment, '
south bottom flange, third
heam from south.

West end near abutment,
nerth bottom flange, second
heam from south. .

0.21

0.20

2.20

0,20

.74

0.62

0.62

¢.73

0,009

0.009

0.011

0,009

g.021

0,025

0.022

0,020

40,500

41,300

39, 000

41,200

63,000
61,200
60,500

62,800

&7

42

43

42

Y

BO8 of 21024
U8 2 over Little Fishdam
River 2,0 miles northeast

1

of Isabella

2-5-1

2-5-2

2-5-3

2-5-4

East end near abutmant,
scuth bottom flange, sacond
beam from north,

East end near abutment,
north hottom flange, thirg
beam from morth.

-Eagt end near sbuiment,

south bottom flange, third
beam from south.

East end near abubmert,
north bottom flange, second
beam from south. :

0.1¢9

.20

0.20

0.19

G.62
0.63

0.64

0.012

0.013

0.014

0.013

0.026

0.022

0.019

0.019

39,000
38, 000
38,000

' 38,500

62,000

62, 000
61,500

82, 000

66

68

65

68

41

42

a2

Y

BO2 of 21931
M 35 over Ford River 4.0

miles southwest of Esacanaba

2-g-1

2-f-2

2~6-3

2-6-4

West span near ahwiment,

gouth bottom flange, second |

beam from north.

West span near abutment,
north bottom flange, third
beam from north.

Wesat span near abutment,
south hottom flanpe, third
beam from south,

West apan near abutment,
north bottom flangs, second
beam from south.

0.18

0.22

0.18

0.21

0.55

0.66

0.55

3.64

0.011

0,028

0.012

0.028

0,038

0.038

0.033

0.038

36,500

42,000

37,800

41,800

59,000

65,500

87, 700

63,700

-3}

65

66

&4

44

40

42

38

) BO2 of 21051
US 41 over Rapid River
7.2 miles north of US 2

2-7-1

2-7-2

2-7-3

2-7-4

North end near abutment,
east bottom flangs, second
beam from west.

North and nesr abufment,
west bottom flange, third
beam from west.

North end near abutment,
east bottom flangs, third
beam from east,

North end near abutment,
west bottom flangs, second
beam from east.

0,22

0.22

0,22

0.58

0.57

0.58

G.56

0,013
0.010
0. 005

0.010

0.024
0.024
0.022

0.021

37,500
37,500
40,000

38,500

81,500
61,500
62,500

61,500

65

65

a2

64

41
42
42

40




Sample

Location of Sample

Chemical Composition,
percent

Mechanical Properties

clm| 2 s

Yield
Strength,
psi

Ultimate
Strength,
psi

Redugtion
of Area,
percent

Elongation, -
percent

BO2 of 48042
M 28 over west branch Saga

River 5.5 miles eagt of M 123

2-8-1
2-8-2
2-8-3

2-§-4

East end pear abidment,
south bottom flange, second
beam from noxth,

East end near abuiment,
notth bottom flangs, third
beam from north,

East end near abutment,
south bottom flange, third
beam from south,

East erd near abutment,
north bottom flange, second
beam from south.

0.19

0.13

0.18

0.19

0.66

0.68

0.67

0.014

0.011

0.012

0.021

0.020

0.020

0.021

40, 000
40, 860

40,000

- 43,300

62,500

62,200

63, 000

62,700

66

68

66

g8

41

40

42

Yy

Y

X01 of 49021
U8 2 over Soo Line Railroad

5.0 miles west of M 117

2-9-1

2-9-2

2-9~3

2-9-4

Span 2 pear pier 2,
gouth bottom flange, second
beam from north.

8pan 2 pear pier 2,
north bottom flarge, third
beam from north.

Span 2 gear pler1,
north bottom flange, third
beam from south.

8pan 2 near pler 1,
north hottom flange, second
beam from south,

0.23

0,22

0.23

0.24

0,50

0,65

6.60

0,60

0.013

0,025

0,014

0,015

0,025

0,031

0,028

9,026

33,500

36,300

33,800

35,100

63,000

€3, 700

3,200

62,900

62

68

63

40

33

38

42

Ny

B0l of 85031
M 83 over Intermediute River

In Bellaire

3-1-1

3-1-2

3-1-3

3-1-4

North end near abwment,
west bottom flange, second
beam from east,

North end near abuiment,
east bottom flange, third
beam from east,

North end near abutment,
west boitom flange, third
beam from wast.

North end near abutment,
east bottom flangs, decond
beam from west.

0.18

0.18

0.18

0.15

g.61

0.66

0.61

0.61

0.018

0.013

0.011

0.008

9.027

0.020

0.032

0.028

37,500

37,000

38, 006

7,500

57, 000

57,500
56,000

56, 600

67

€9

0

69

43
45

43

BOL of 18031
U3 27 BR over south branch

Tobageo River in Clare

3~2-1
3-2-2

3-2-3

North end near abutment,
east bottom flange, second
beam from west,

North end near abutment,
west bottom flange, third
beam from west,

North end near abutment,
east bottom flanga, third
beam from east,

North end near abutmext,
west bottom flange, second
beam from east,

0.15

0.15

0.13

0.67
0.72
0.731

.66

0.013

0,010

0.014

8.010

0,024

0.02%

G.02¢

0.024

40,100
42,600
40,000

39,500

57,400

59,900

59,000

57,500

&6

69

ki

68

43

43

42

44




Sample
No.

Loeation of Sample

Chemical Composition,
percent

Mechanical Properties

C[ManlS

Yield
Strength,
psi

Ultimate
Strength,
pai

~ Reduction

of Area,
percent

Elongation,
percent

BOL of 51021
M 55 over Munistee River

0.1 miles enst of US 31

3-3-1

3-3-2

3-3-3

3-3-4.

Scuth span neayr abutment,
east bottom flange, second
beam from west.

South span near abutment,
west bottom flange, third
beam from west.

South span near abutment,
east hottom flange, third
beam from east.

South span near abutment,
weast bottom flange, Second
beam from gast, '

.14

0,14

0.17

0.14

0.76

0.65

0.82

.69

04.023

4.010

0,013

0,011

0.024

0.020

0,021

0.019

44,000
42,000

44,300

42,000

62,000
53,500
66,700

59,500

7

5

72

70

42

43 -

43

Y

B0t of 67022
M 55 over woest branch

Muskegon River 3.4 miles
west of Roseommon County Line

3-4=1

J=4=3

3-4-3

3-4—

East end near abutment,
south bottom flange, second
beam from north.

East end near abutment,
north bottom flange, third
beam from north.

East end near abutment,
gouth bottom flapge, third
beam from south,

East end mear abutment,
nocth bottom flange, second
beam from south,

0.18

0.14

0.18

0.18

0.74

0.78

0.73

0.71

0.0%3

G.012

9,011

0.02

0.018

0.025

0,020

0,021

38,500 °

36, 300

38,100

36,500

59,000

57,200

58,900

59,000

69

70 .

69

68

43

80

43

e

Y

BO2 of 57022
M 55 over Muskegon River
1.8 miles west of Roscommon

County Line

3~5-1

3-5-2

3-5-3

3~5-4

West span near abutment,
gouth bottom flange, secoml
beamn from porth.

West span near abutment,
north bottom flange, third
beam from north.

West apan near abubment,
south bottom fatge, third
beam from south.

West span near ahulment,
north bottom flange, second
beam from south.,

0.15

0.14

9.14

0.70

0.69

0,69

. 0.0%0

0.012

0.009

0.010

0.021

0.024

0,027

0,028

41,800
40,000

45,000

43,000

81,200
59,000
61,000

59,500

10

T2

70

T2

44
44

42

103 of 67022
US 10 over Muskegon River

in Evart

3-6-1
3-6-2
3-6-3

3-6-4

West gpan near abutment,
gouth bettom flange, fourth
beam from north.

West span near sbutment,
north bottom flange, fifth
beam from north.

East span near abutment,
gouth bettom flange, fourth
beam from south,

East span near abutment,
souwtk bettom flange, fifth
beam from south,

9.14

0,13

0,13

0.14

0.63 .

0.66
0.68

0.79

0.013

0,013

0.013

0.014

0,024
0.024
0.016

0.018

40,500

43,000

42,000

49, 000

89,200

60, GO0

60,000

64,000 .

89

71

68

68

46
43

40




Sample
No.

Location of Sample

Chemical Composition,
percent

Mechanical Propertieé

clm | » ] s

Yield

Strength,

pat

UHmate
Strength,
pat

Reduction
of Area,
percent

Elongation,
percent

B0l of 34021
M 32 over south bronch

Thunder Bay River 4.7 miles
eagt of Montmorency County Line

4-1-1

4~-1-2

4-1-3

4-1-4

West end near abutment,
south bottom flange, second
beam from north.

West end near abutrnent,
north hottom flange, third
beam from north.

West end near abutinent,
south bottom fange, third
beam from south.

West end near abutment,
rorth bottom flange, second
beam from south.

0,22

0.22

0,22

0.75
0.73
0.76

0.75

0.022
6.018

- 8,020

0.023

§.025

0.028

0,027

0.027

39,900
40,500
38,700

41,800

85, 500

86,000

64, 800

£6,700

85

82

62

40
40
4

40

N

'1r

BO3 of 04021
M 32 over south branch

Thunder Bay River
7.3 miles weat of Alpens

4-2-1

4-2-2

4=-2-3

4-2-4

West exd near abuttnent,
south bottom flange, second
heam from porth.

West end near abutment,
aorth bottom flange, third
beam from north, -

West end near abutment,
south bottom flange, thu'd
heam from south.

West exd rear abutment,
north bottom flange, second
beam from south,

0.18

0.19

0.23

0.23

0.66

0.76

0.70

0.021

0,014

0.014

0,018

0.036

0.437

0. 041

0.040

37,300
39,000
42,000

40,300

57,700

80,000

66,000

63,700

66

44

42

46

41

303 of 20016
U3 27 northbound under

Fletoher Rd 2,4 miles NE

of Rosecommon County Line

4-3-1

4~3-2

4-3-3

West span near abutment,
south bottom flange, second
beam from north.

West span neai- abutment,
north bottom flange, th!.l'd
beam from north.

West span near abuiment,
north bottom Jange, second
beam from south,

0.22

0,22

0,21

9.65

0.63

0.905

0,004

0.003

0,023
0.025

0.021

© 41,500

41,000

43,000

84,300
64, 000

, 66,000

€5

67

41

42

42

Y

S0l of 66041
1 76 mder Greenwood RA

7.0 miles south of

Wost Branch

4-4-1

4-4-2

4~4-3

Span 3 tear pler 2,
north bottom flange, second
beam from north.

Span 3 near pler 2,
gouth bottom flange, third
beam from north.

Span 3 pear pier 2,
north bottom flange, second
beam from south.

0.20

0.19

0.72

0.70

0,003

0.005

0.005

0.019
0,018

0,618

44,300

44,500

42,500

63, 200

84,000

63, 000

70

69

70

39

42




Sample
No.

Location of Sample

Chemical Composition
percent

Mecharical Properties

c [ Vimu ] P ] s -

Yield
Strength,
pai

Ultimate
Strength,
psi

Reduction
of Area,
percent

Elongation,
percent

"

S01 of G904
I 75 under Parmater Rd
3.0 miles porth of M 32

4-5-1

4-5-3

West span near abutment,
south bottom flange, second
beam from north.

West span near abutment,
north boitom flange, third
beam from north.

West span near abutment,
south bottom flange, third
beam from south,

West span pear abufment,
north bottom flange, 3econd
beam from south,

0.17

0.21

0,18

0.18

0.65
0.54
.65

0.46

0,006

0,005

0. 005

0.007

0.026

0.020

$¢.020

0.028

39,700
40,000
38, 000

33,500

82,300

63,500

52,000

62,000

68
64
- BT

(i1

42

41

41

B0l of 15031
- US 27 over Looking Glass River .

6.3 mlies north of
ingham County Line

5-1-1

§-1-2

5-1-3 -

§=1-4

North end near abutment,
west bottom flange, third
beam from east.

North end near abutment,
east bottom flange, fourth
heam from edst.

North end near abubrent,
west bottom flange, fourth
beam from west,

North end near abutment,
east bottom flange, third
beam from west. '

0,18

0.17

0.17

0.17

0.56

0.56

0.00%

g.011

0.007

0,003

0.025

0.025

0.022

0.028

44,200

43,500

. 43,000

40,500

60, 800
60,500
60,500

' 69,500

- 70

g8

68

70

38

42

44

Y

BO04 of 34063
M 21 over Sloney Creek
1,5 miles east of Muir

§-2-1
5-2-2
§=2=3

524

West end near abutment,
south bottom flange, second
beam from north.

West end near abutment,
north bottom flange, third
beam from north.

West end near abutment,
south bottom flange, third
heam from south.

West end near abutment,

north bottom flange, secoml

beam from south,

0.20

0.18

6.17

0.66

.63

0.01%

0. 008
0.008

0,007

0,031

0.042

0.034

0.033

89, 800
40, 000
37,500

© 41,500

58,200

61,500

59,000

68, 500

65

| 65

66

87

45

42

42

42

Y

B03 of 34062
M 21 over Maple River
1,0 miles east of Muir

5-3-1

West end near zhutment,
south bottom flange, secomt
beam from north,

West end rear abutment,
north bottom flange, third
beam from north, ’

West end near abutment,
south bottom flange, thirxd
beam from south,

West erd poar abutment,
north bottom flange, second
beam from south,

0.21

0,22 -

0.23

0.19

0.68
0.71
.73

0.83

0.018
0.036
0,036

0,022

0.045
0.050
£.050

0. 044

41,400

40,800

43,000

40,800 .

61,600

58,700

87,000

62,200

63

63

e

: 6B

40
w
38

41

£




Sample
Na.

Location of Sample

Chemical Composition,
pergent

Mechanical Properties

c | m [ P | s

Yield
Strength,
pai

Ultiruate
Strength,
pat

Reduction
of Area,
percent

Elongation,
parcent

Y

D01 of 34062
M 21 avor Prairio Creck
2,6 miles eant of M GG

§-4-1

5-4-2

5-4-3

5-4-4

West end near abutment,
south bottom flange, second
besam from north,

West ecd pear abutment,
rorth bottom flange, thixd
beam from north.

East end near abutment,
gouth bottom flange, thind
beam from south.

East end near abutment,
north bottom flavge, second
beam from scuth.

6.21 6.70  ¢.010 0,030

0.20 0,85 0,008 0.026

0.20 Q.70 6.011 0.023

0.20 0.66 0.007 0.027

40,000
42,500

41,000

42,000

62, 600

63,000

63,000

§2,500

70
66
66

66

44

43

42

X01 of 41061
M 11 over C&O Ruilrond and

M 21 BR in Gramivilla

5~5-1

§~5~2

5~5~3

S5~b~4

8pan 3 near pler 3,
south bottom flange, second
beam from north,

Span 2 near pler 3,
north bottom flange, third
beam from north. ’

Span 3 pear pier %, .
south bottorn flange, third
beam from south.

Span 3 near plar 2,
north bottom flange, second
beam from south.

0,60 0,014 0,025

0.25 0.60 0,046 0.029

2,17 - 0,55 0,013 0.018

6,18 0,55 0,017 0,015

41,500

40,500

41,500

42,000

§9,000

69,000

66, 500

61,500

60

89

g9

38 -

39

32

Y

BO2 of 62021

M 37 ovoer Wlite River
0,3 milea south of White Cloud

5-6-1

6-6-2

5-6-3

61

North end near abutment,
east bottom flangs, second
beam from west.

North end near abutment,
wedt bottom flange, third
beam from west.

North end near abutment,
east bottom flange, third
beam from east,

North end near abuiment,
west bottom flange, second
beam from east, '

.17 0.62  0.030 0.042

.18 0.64 0.035 0.048

0.17 0,632 0.046

0,17 0.031 0.046

36,000

36,200

37,500

34,000

57,500
59,800
59,000

$7, 000

87

68

88

68

40
44

41

'l

103 of 70041
M 45 ovor Band Creolc
2,7 miles west of Kont

County Line

5-7-1

5-7-3

5-7-4

West end near abutment,
north bottom flange, second
beam from north.

West end near abutment,
gouth bottom flange, third
beam from north,

Wast end near abutment, -
north bottom flapge, thind
beam from south,

West end near abutwment,
south boftom flange, second
beam from south,

0.14

0,14 0.81  0.012 0.037

0.17 0.79 0,013 0.050

0.62  0.012 0,044

0.13  0.62 0,011 0,035

36,500
48,300
38,000

40,500

55,500
§6,700
57,500

55,500

72
69
ki

7z

46

37

45

46

owa



Sample
o,

Location of Sample

Cheraieal Composition,
parcent

Mechanical Properties

¢ | m| @ | s

Tield
Strength,
pai

Ultimate
Strength,
psi

Reduction
of Area,
pereent

Elongation,
percent

301 of 70064
190 undor old U5 18
2.5 milos southsast of

Muskegon County Line

5-8-1
582
§-8-3

§-8~4

Span 2 near pler 1,
south bottom flange, second
beam from north, .

Span 2 near pier 1,
north bottom flange, third
beam from north.

Span 2 near pierl,
south bottom flange, third
beam from south,

Span 2 nsar pier 1,
north bottom flange, second
beam from south.

0.26 0.47 0.014 0.029

0.26 0.48 0.910 0.024

0.26 0.46 0.012 0.027

0.28 0.46 0.013 0,025

47,800

*

37,900

38,400

46,400

68,500

66,200

85,360

66,800

56

28
32
a6

35

"

BOL of G072
Us 23 ovor north branch

Plne River 1.8 miles

norfthenst of Standish

6-1-1

6-1-2

§-1-3

Gl

Single srazn near abutment,

south bottom flanga, gacond
beam from north.

S8ingle span near abidment,
north bettom flange, third
beain from north.

Single span near abutment,
gouth bottom flangse, third-
beam from south.

Singls span pear abutment,
north bottom flange, second
beam from south,

0.22 0.009 0.041

0.22 0.57 0.012 0.039

0.20 0.53 0.010 0.038

0.21 0.58 0.012 0.040

35,500

36,500 -

34,500

40,500

60, 500
60,000
58,000

80, 000

61

65

64

41

.40

Y

pot of 68011

M 84 over Duteh Creek
5.7 miles southwest of

Bay City PO,

§-2-1

6-2-2

§-2-3

6-2-4

Scuth end near zhutment,,
eagt bottom flarnge, second
beam from west.

South erd near abutment,
west bottom flarge, third
beam from west,

South end near sbutment,
east bottom flarge, third
beam from east,

South end near abutment,
west bottom flange, seco
beam from east, :

0.18.  0.86  0.016

0.16 9.83 Q.018 0.044

0.12 0,56 0.010 0,041

6.17 0,85 0,018 0.045

0.045

46,500

43,800

49,500

45,300

64,000
§3,200
84, 000

64,200

88

69

86

69

42

42

4

40




Sampla
No.

Location of Sample

Chemical Composition,
percent

Mechanieal Properties

CtManlS

Yield
Strength,
psi

Ultimate
Strength,
psi

Reduction
of Area,
percent

Elongation,

percent

H02 of 09032
M 84, M 13 ovor west ohannel

Saginaw River In Buy Clty

§-3-1C
6-3-2C
§-3-3C
6-3-4C
6-3-1F
§-3-2F
6-3~3F

6-3-4F

Span 2 mear pier 1,
north bottom cover plate,
gecond girder from north.

Span 2 near pler i,
north bottom cover plate,
third girder from north.

Span 2 pear pier 1,
north bottom cover plate,
third girder from south.

Span 2 near pler 1,
north boitom cover plate,
second girder from south., *

Span 2 10 ft from pler 1,
north bottom flange, second
girder from north.

Span 2 10 & from pier 1,
north bottom flange, third
girder from north.

Span 2 10 ft from pisrl1,
rorth bottoms flange, third
girder from south,

Span 2 10 ft from pier 1,
north hottomy flanga, second
girder from south,

0.24 0,53 0.008 0.930

0.24 0,52 0.007 0.028

.24 0.068 0.029

0,24 0.53 0.007 0.030

0.24 0.57 0.026, 0.037

0.23 0.58 0.026 0,084

0.25 0.57 0.026 0,039

0.23 - 0,58  0.026 -0,036

40,300

' 42,100
46,500
41,000
40,100
39,000
39,400

39,700

65,500
64, 800
64,500

.64,800

64,400

63,700 -

64,800

4,000

55

58 .

60

87

68

59

58.

58

a7
37
38
36
40
38
41

37

Y

Bl of 00033
M 13 over Kawhawlin River

in Kawkawlin

G=4-1

§-4-2

6-4~3

B-d-4

Span 2 near north abulment,
east bottom flange, second
beam from west,

Span 2 near north shutment,.

west bottom flange, third
beam from west.

8nan 2 near north abubmaent,
east hottom flapge, third
beam from east.

Span 2 near north abhdment,
west hottom flange, second
beam from east.

0,17 0,62 0.014. 0.030

0,17 0.011 ¢.634

0.16 0.014¢ 0.034

0.15.  0.67 0.015 0.032

39,500

41,300

43,500 .

42,000

61,500
60,700
61,500

60,000

65
&7
66

&7

38

34

Y

Bl of 25011
M 13 over Miatequiy Creek

2.3 miles north of M 21

6-5-1

6-5-2

6-5-3

Single span pear abutment,
east hottom flange, second
beam from west.

Sipgle span near sbutment,
west bottom flarge, third
beam from west.

Single span near sbutment,
east bottom flapge, third
beam from gast,

Single span near abufment,
west bottom flange, second
beam from east,

0.22

0.1% 0,70 0,026 0.031

0.23  0.76 0,014 0.025

0.71  0.011 0,024

0.22  ©0.74 0,011 0,026

37,500
41,500
40,500

42,000

61, 000
64, 000
84,000

64, 500

66
66

65

42

39

41

41




Sampla
No.

Location of Sample

Chemical Compositiox,
percent

Mechanical Properties

can]PIS

Yield
Strensth,
psi

Ultimate
Strength,
psi

Heduction
of Area,
percent

Elopgation,
percent

502 of 256031
TS 23 under Lahring Rd

1.0 miles north of IFenton

6-6-1

6-6-2

6-6-3

65-6-4

West span nedr abutment,

south hottom flange, second

beam from north,

West span near abutmant,
north bottom flanga, third
heam from north.

West span near abuf:mant,.
south bottom flange, third
beam from south..

West span near abutmesnt,

north bottom flange, secord

beam from south,

0.20
0.20
0.21

0.21

0.67

.67

0.64

0.63

0.020

0.016

0.014

0,014

2.032

0.034

0.025

0,027

45,000
44,000
42,000

43,500

66,000

65, 000

. 66,000

66,500

65

63

6

66

40

42

"

BO4 of 73061
M 13 over Flint River
7.2 miles south of M 46

6-T-1
§-7-2
6=-7-3

§-T-4

South span neax abutmard,
east bottom flange, second
beam from west.

South span near abutment,
west bottem flange, third
heam from wesdt.

.Sowth span pear abutment,

east bottom flange, third.
besm from east,

South span near ahitment,
west bottom flange, sacond
beam from east,.

0,22

0,22

0.21

0.21

.58
.57
0.56

0.57

0.014
0.014
0,016

0.013

0.625

0,024

6.020

0.024

38,300

37,500

40,000

40,500

61,700

62,000

81,500

. 62,500

68

66

87

65.

43

40

.

Y~

B95 of 73051

7.1 miles south of M 46

G-8-~1

6-8-2

6-3-3

Spax 2 near pler 1,
east bottom flange, second
beam from weat.

Span 2 near pier L,
west bottom flange, third
beam from west.

Span 2 near pier 1,
east bottom flange, third
beam from east.

Span 2 near pler 1,
west bottom flange, second
beam from east.

0.23

0.22

0.23

0.56

0.585

0.56

0.014

0.011

0.013

0. 0%65

0,029

0,026

0,022

0,033

39,100 .

42,000
40,500

40,600

63,900

64, 000

64,500

64,900

63

640

63

42
40
39

40

502 of 73111

176, US 10, US 23 under King BRd | M 13 over Birch Bun outlet drain

2.8 miles southenst of M 48

B . Span 2 near plar 1,

6=9=1

§-9-2

§-9=3

soutk bottorn flange, second

beam from porth,

Span 2 near pier 1,
scuth botiom flange, third
beam from north,

Spaz 2 near pier 1, '
south bottom flange, third
heam from south,

~ Span 2 near pier 1,
sowEh bottom flange, Yecond

heam from south,

0.23

0,21

0.22

0,21

0.68

0.82

0.57

0.008

0.003

0.008

0,008

0.023

0.020

0.022

0.022

59,700

43,100

42,000

43,000

713,100

64,400

. 64,000

63,500

63

67

- 86

67

a9
42

42

e e




Sample
No.

Location of Sample

Chemical Composition,
percént

Mechanical Properties

clm| »]s

Yield
Strergth,
pal

Ultimate
Strangth,
psi

Reduction
of Area,
percent

Elovgation,
parcent

b

503 of 73111
- 175, US 10, US 23 undar Mesa Rd

0,8 miles south of M 46

§-10-1

6-10-2

6-10-3

§-10-4

Spaz 2 near pier 1,
south bottom flange, second
beam from north.

Span 2 near pter &, ’
worth bottom flanga, third
beam from north.

Span 2 near pier 1,
south bottom flange, third
beam from south.

Span 2 near pier 1, ;
nerth botiom, flange, Seoe
beam from south.

0.18 0.67 0.0 0.025

0.21 0.69 0.015 0.027

0.20 0.8% 0.0i5 0.026

0.10  0.68 0,013 0.026

46,300
41,000

43,000

40,200

63,200
63,500
63, 000

62, 300

86

68

66

66

41
42
42

44

BO3 of 73131
M 83 over Cheyboyganing Creek

0,1 miles south of M 15

6=11-1

6-11-2

6-11-3

6-11-4

South end rear abutment,
east bottom flange, second
beam from west.

South end rear abwdment,
west bottom flange, third.
beam from west.

South end near abutment,
east bottom flange, third
beam from east.

South end near abutment,
west bottom flangs, second
beam from east, S

0.18

0.19

¢.13

0.88 0.014 0,020

0,70 0,016 0.018

¢.1%9 0.2 0,010 0.022

0.68 0,013 0,020

48,700

46,500

52,000

- 48,800

64,300

63,500

65,500

64,200

66
68

63

40

41

"

808 of 76023
169 under Durant Rd
0,8 miles northeast of M 71

6-12-1
§-12~2
6-12-3

6~-12~4

Span 2 nea;r south expansion
hinge, east boitom flanga,
3econd beam from west.

Span 2 near south expansion
hinge, east bottom flange,
third beam from west,

Span 2 near south expansion

hinge, east hottom flauvge,
third beam from east,

Span 2 neadr south expansion
hinge, east bottom flangs,
gecond beam from east.

0.28

6.28 0,67 0.010 0.023

0,27 0.75 0.009 0.022

0.28 0,66 0.008 . 0.025

0.67 0.008 0.027

37, 800
41,000
42,000

40, 500

67,700
68,500
| 67,000

87,500

61

€3

62

62

40

39

41

40

Y

~

BO0Z of 76041
M 71 over Shiawasases River

2.3 miles northwest of 1 6%

6+13~1

[ §-13-2

6-13-3

6-13-¢4

East span near abutment,
gouth bottom flange, second
beam from north.

East span near abutmext,
north botiom flange, third
beam from north.

' East span near abutment, .

south boftom flangs, third
beam from south,

East span near abutment,

north bottom flarge, second

beam from south,

0.22 0,008 0,020

0.26 1.10 0,014 0,020

0.26 0.75 0,026 0.017

.25 1.11  0.018 0,018

40,000
44,000
41,500

46,800

62,500

75,500

66,000

74,400

g7
68
66

67

35
40

49

P ——

et




Sample
No.

Location of Sample

Chemical Composition,
pereent

Meachanical Propettie.s

e [ [ 7 [ s

Yield
Strength,
psi

Ultimate
Strength,
psi

Raduction
of Area,
percent

Elongation,
percent

not of 09052
M 84, M 11 over enat ehonnel

Baginaw River In Bay City

6-14-1

6-14-2

6-14-3

6144

6-14-5

6-14~6

Third floor beam north end,
gast flange.

West end of east span,
south flange, second beam
from north,

East end of east span,
porth flange, second beam
from north.

Bast erd of e2st span,
north flange, Second beam
from south,

West end of east sparn,
gouth flange, Second beam
from south.

Third floor beam south end,
west flange.

6.15  0.80° 0,010 0.01§

0.22  0.50 9.014 0.019
0.20 0,50 0,016 0.017
0.22  0.49° 0,013 0.018

0,19 0.580 0,013 9.017

0.16 0.58 0.016 0.016 °

45,300

38,500

37,800

35,800

37,500

41,200

60,500

69,500

£2,200

51,900

80,.000

59,400

68

61

62

65

70

T 43

33
40

38
36-

42

Y

802 of 03034
1193, US 31 undor 130th Ave

in Douglas

7-1-1

T-1-2

T-1-4

West end pear abutmert,

- gouth bottom fiange, sSacond

heam from north.

West end pear abatmert,
north bottom flange, third
beam from north.

West end near abutment,
gouth bottom flanga, thid
beam from south.

West end near abutment,
noerth bottom flangs, second
beam from south.

0.23  0.61 0,010 0.02¢
6.22 0,60 0,013 0.022
0.24 0.2 0,012 0.025

0.24 0,63 0.013 0.020

40,000
42,500
42,060

41,500

65,500

65,500

65,500

635,500

40

40

38

hd

504 of £1015
1 94 undor Kruger Rd

1.1 mies south of Unlon Pler

T-2-1

7-2-2

7-2-3

724

East end pear abutment,
south bottom flange, second
beam from north,

East end near abuimert,
north bottom flange, third
beam from north,

East end near abutment,
south bottom flange, third
beam from socuth.

East end near abutment,
north bottom flange, second

9.28 0.70 0,015 0.027

0.22 0.66 0.013 0.028

0.23 0,66 0,016 0,022

0.22 0,67 0.015 0.024

46,000
41,300
40,000

40,800

72, 000

64,700

65,000

85,200

61,

68

65

64

38

41

4%

- 41

beam from south,

ap—

e



~

Sample

Chemical Composition,
percert

Mechanical Properties

beam from south, -

Location of Sample Yield Ultimate Reduction e
No. —! Strength, | Strength, | of Area, El“"g“‘*;';“'
¢ J Mn [ p | s pt psi percest | POT°
- South end near abutment, ]
3 T-3-1 west bottom flange, second 0.22 .68 0.020 0.027 42,800 68,300 64 36
=a bear from east. i
o =
w25 South end mear abutment, . ‘ .
5 Bw | 7-3-2  egst bottom flanga, third 0.22 . 0,61 0.004 0,020 42,000 65,500 65 41
- E = beam from east. ’
o ™
g 59 South end near abutment,
22 g | 7-3-3  west bottom flange, third 0.22 0,68 0.004 0,022 41,500 66,300 65 41
=] boax from west.
S E
- South end near abutment,
v T-3-4 east bottom flange, second 0,22 0.63 0,003 0.0L7 41500 65,560 63 41
1 heam from west.
>
@ East end nsar shutment,
E '-33 T-d=1 south bottom flange, second .24 0,64 6.003 0.023 41,000 66,000 64 40
'§ _:ﬁ; beam frem north. .
w350 East end near abutment,
223 | 742  north bottom fange, third 0.22 0,84 0,009 0,027 42,000 66, 000 a3 40
- E % - beam from north.
L)
223 East end near abhwtment, :
a B 2 Ted=3 south bottpm flanga, third 0.26 0.65 0.008 0,023 42,500 - 86,500 63 .41
qa beam from south. .
3=
3 g East end near abutment, _
- T-4-4 north bottom flange, second  0.24 0.63 0,003 0.024 39,500 g4, 500 64 42
- beam from south,
-
West end near abufment,
- 2 7-5-1" - south boHom flarge, second ¢.26 0.68  0.003 0.021 . 42,100 69,000 83 38
& E beam from north.
29
L3z West end near abutment, ‘
S 8% | 75-2  north bottom flange, third  0.21 0,66 0,003 0.021 42,000 83, 000 66 42
o é 2 beam from north. :
E -] § West end near abutment,
%4 |73 south bottom flange, third  0.27 0.66 0.003 0.026 39,000 67,000 3 36
- o beam from south. :
2%
- .: West end near abutment,
2 7~5-4 north botfom flange, second  0.26 0.87 0.003 0,028 40,000 68,000 62 35
beam from seouth.
\
- -
o East erd mear abutment, :
L 7-6~1 gouth bottom flange, second  0.13 0.53 0.003 0,034 41,500 57,500 9 45
2 g heam from north. ’ o
ooy East end near abutment,
a8 % B TuG=2 novtk bottom flange, third 0.13 .52 0.003 0.030 44,000 58,000 7 44
8§ | beam from north. . :
QS
a bl East end near abutment, :
g g f’ T-6-3 south bottom flange, third 0.13.  0.68 0.003 0,034 44,500 60, 000 71 48
: 2 beam from south,
; 8 East end near abutment, : :
- T-6-4 north bottom flaogs, second 0,13 0.50 0.403 0,031 40,000 58,500 83 44




Sampla
No.

Location of Sample

Chamical Composition,
percent

Mechanical Praperties

c |

MnIPIS

Yield
Strength,
psl

Ultimate
Strength,
pai

Reduction
of Area,
percent

Elongation,
percent.

B03 of 03072
M 40 over south Branch Croeok

4.0 miles southeast of Ottawa

County Lina

7=7-1

T~7-2

7-7-3

7-7-4

 East end near abulment,

rorth bottom flangs, Second
beam from scuth,

East end near abutment,
gouth bottom flange, third
beam from scuth,

Fast end near abutment,
north bottom flange, third
beam from noxth.

East end near abutment,
gouth bottom flange, second
beam from north.

0.20

0.19

0.21

0.19

.48

9.53

0.46

0,005

0,004

9,002

6.043

0.032

0.030

0.035

0,035

38,500

36, 000

40, 000

38,000

59,000
89, 300
60,500

-

59,000

66

67

42

40

43

S

M 40 over north Branch Creelk
2.4 miles southeast of Oltawa

BO04 of 03072

County Ling

7-8-1

T-8-2

T-8-3

TeBud

East end near abuwtmsst,

‘south bottom fizsge, decond

beam from noxth.

East end pear abutment,
north bottom flange, third
beam from north.

East end near abutment,
south bottom flange, third
beam from gouth.

Ezat end near abubment,
north bottom flange, second
beam from south.

0.20

0.19

0.20

- 0.58

0.46

0.47

0,46

0.002

0.008

0.005

0.002

0,037
0,038
0.028

9.033

40, 000

36,500

© 36,500

35,500

59,500
59,500
59,500

58,000

66

64

as

36

42

A

811 of 11015
I 84 under Browntown Rd
2,0 miles south of Bridgman

T~89-1

T-9-2

T-9-3

T-8+4

West span near pier 2,
south hottom flange, second
beam from north.

West span near pler 2,
north bottom flangs, third
beam from north,

West span pear pier 2,
south bottorm flangs, third
beam from gouth,

West span near pier 2,
morth bottom flange, second
beam from south.

0.23

0.24

0,23

0.24

0.78

.30

0.81

0.80

0.018
0,013
0.013

0.016

0,022

0.025

0.024

0.022

42,500
42,600
42,300

42,000

§9,500
70, 300
68,700

68,000

65
83

85

40

40

36

Y

101 of 13031
M (8 aver Nottawasseppe River

in Athona

7-10-1

7-10-2

7-10-3

T-10-4

| North end nsar abutment,

east bottom flanga, second
beam from west.

Notrth end near abutment,
west bottom fiange, third
beam from weat.

North end near abutment, 7
east bottom flange, third
beam from east.

North end near abitment,

~ west bottom flange, second

beam from east,

0.21

0.20

6.21

0.22

0.638

0.71

0.68

0.71

0,028

0.022

0. 017

9.022

0. 054

0.032

0,032

0.030

38,300

40,000

40,800

39,100

82, 900

64, 500

65, 700

. 63,900

82"
68
85

85

40
42

T 42

[E———

-



Sample
Na.

Location of Sample

Chemical Composition,
percent

Mechanical Proparties '

cTw [ 7 5

Yield

Strength,
pai

Oltimate
Strength,
psi

Reduction
of Area,
percent

Elorngation,
parcent

Y

S04 of 13674
T 69 under "N" Drive north

4.8 miles north of { 94

7-11-1

7-11-2

7-11-3

Span 3 near pier 2,
south bottom flange, second
beam from north,

Span 3 pear pier 2,
north bottom flanga, third
beam from north.

Span 3 near pier 2,
north bottom fiange; second
beam from south.

0.18

0.18

0.18 0,82 (Q.008 0,022

0.8¢ 0.007 0,022

0,008 0,022

33,000

37,800

36,000

62,000

61,700

61,000

68

87

69

43
40

42

B0l of 13092
M 99 over Kalamazoo River

~ Bouth imits of Alhlon

7-12-1

7-12-2

7-12-3

T-13-4

North end near abutment,
west bottom flange, second
beam from east.

North erd near abutment,
east bottom flange, third
beam from east.

North end near abutment,
weat bottom flange, third
beam from west.

North erd near abulment,
east bottom flanga, second
beam from west.

0.24

0.24

0.24  0.60  0.028 0,027

0.28 0,59 0.025 0.024

¢.59  0.024 0.02¢4

0.58 0.031 0.024

41,500

41,700

39,500

38,800

67,500
£9, 300
68, 000

68,200

62

61

62

60

39

39

38

40

Y

BO5 of 78042
M 60 nnd M G& over Nottawa Cresk

1.2 miles east of junction M GG

7-13-1

7-13-2

7-13-3

7-13-4

West end pear abutment,
gouth hottom flange, sacond
beam from north.

Wast end near.ahutn;ent,
north bottom flange, third
beam from north.

West end near abutment,
south bottom flange, third
beam from south,

West end near shutmeut,
north hottom flange, second
beam from south.

0.18

0.24

0.21 0,57 0,009

0.011  0.027

0.17  0.85 0.007 0.027

6.62  6.00% 0.024

0.038 -

36, 000

35,000

36,300

38,300

59, 000
57,500
57,800

61, 800

&5

68

68

63

48

36

h'S

BOL of 78052
M 66 over Iraivie River

2.1 miles gouth of
south junetion M 86

T-14~1

T7-14-2

7-14~3

7-14-4

South epd near abutment,
east bottom flange, second
beam from west,

South end near abutment,
west bottom flange, third
beam from west.

South end near abutment,
east bottom flange, third
beam from east,

South end near abutment, '
west bottom flange, sacond
bheam from east.

0,20

0.19 0.021 OI.GZ'?

0,19 0.65 0,017 0,044

0,88 0,026 0,033

0.18 0.66 0,018 0,033

39,500

49,500

37,800

41,300

58,000
59,500
60,200

58,700

&7

87

66

66

43

44

42

e s




Sample
No.

Laocation of Sample

Chemical Composition,
percent

Mechanieal Properties

clwl®|s

Yield
Streugth,
pai

Ultimate
Strength,
psi

Reduction
of Area,
percent

Elongation,
parcent

o'

BO02 of 78061

M 86 over Prairle River
6.4 miles southeast of M 60

‘7-15-1

7-15-2

7-15-3

7-15-4

West end near abutment,
south bottom flange, second
beam from north.

Wesdt end near abutmont,
nerth bottom flange, third
heam from north.

West end uear abutment,
south bettom flange, third
beam from south,

West end near abutment,
north bottom flange, second
beam from south.

0,15 0.74 0.052 0.046

0.17 0.78 0.056 0,054

¢.15 .72 0.056 ¢.051

0.18 0.08%2 0.046

45,700
44,000
47,400

44,900

63,100

63,500

64,500

63,700

64

85

62

65

42

A2

42

42

B0l of 7808 -
M 218 over Flowerfleld Creek

1.0 miles west of US 131

T-16-1

7-16-2

7-16-3

T-16-4

Single span near abutment,
souath botiom flange, Second
heam from noxth,

Hingle span near abutment, .
gouth bottom flange, third
beam from north.

'Single gpan near abutment,

south bottom flanye, third
beam from socuth,

Single span near abutmernt,
south bottom flange, second
beam from south.

0.2¢ 0,57 0.033

0.20 90.60 0.020 0.034

0.12 0.61 0.023 0.042

0.20 0,55 0.015 0.038

45,800

50,000

48,100

45,800

63,000

§5,600

62,100 .

84,100

62

59

62

96

a8

28

36

40

e

807 of 47065
1 96 under Chilson Rd
3.0 miles southeast of M 155

8u1-1

g-1-2

8-1-3

g-1-4

South end near sbutment,
west bottom flange, second
beam from east.

. South end near abwiment,

west bottom flange, thind
beam from east.

South end near abutment,
east bottom flange, third
beam from west,

South end near adment,
east bottom {lange, Second
beam from west,

0.23 0.61 0,011 0.024

0.25 - 0.64 0.012 0.023

0.23 0.6%  0.003 0.023

0.26 0.7% 0.016 0.025

40,300

40,500

39,300

46,300

65,200

65,500

85,200

8,200

63

85

61

42

40

42

36

hd

S05 of 47013

© U8 23 southbound under

Groand River Ave
0,5 mileg south of 1 96

8-2-1

8-2-2

8-2-3

8-2-4

East end near abutment,
gsouth bottom flange, second
beam from north.

East end near ehuimnent,
north bottom flange, third
beam from north,

East end near abutment,
south bottom flange, third
beam from scuth,

. East end near abufment,

north bottom flange, second
beam from south,

0.28

0.65 0,009 0.025

0.26 0.64 0.010 0.031

0,65 0.013 0.022

0,64 0,008

0,026 .

40,500

41,300

42,000

40,300

61,000
86,700
67, 000

61,200

88

62

45

42

36

41

44

JURp—

o~




Sample .
No.

Location of Sample

Chamical Composition,
percent

Mechaaical Properties

ManIS

Yield
Strength,
psi

Ultimate
Strength,
psi

Reduction
of Area,
percent

Elongation,
percent

BO2 of 23052

M 00 over Thornapple Itlver
9,5 miles northwest of Charlotte

8-3-1

§~3-2

8-3-3

§-3-4

West end near abutment,
south bottom flange; second
beam from north.

West end near abutment,
north bottom flange, third
beam from nortk.

East end near abutrment, -
scuth hettom flange, third
beam from south.

East end pear abutment,
nerth bottom flange, second
beam from south.

0.16

0,18

0.56

0.53

0.54

0.54

0.012

"g.011

0.014

0,013

0.027

0.024

0.029

0.026

36,500

34,500

37,000

36,000

56,500

54,000

56,000

56,500

67

69

68

68

43~

44

43

46

Y

B2 of 23002
M 99 over Grand Rlver
2.2 mllas acuthwest and south

of Ingham County Linp

8-4-1

8-4-2

8-4-3

8—4-4

North end near abutment,
east botiom flange, second
heam f{rom west.

North etd near abutment,

west bottom flange, third

beam from west.

North end near abuiment,
east bottom flange, third
beam from east,

North emd near abutment,
west bottom flange, sacond
beam from east.

0,18

.29

.16

0.65

0.85

0.80

0.015

0.036

0,015

0.019

0.047

0.044

0.046

0,045

39,500
42,500
33,000

N/A

59,000
87,000
59,000

N/A

66

62

67

43

38

42

'S

B02 of 38071
M 50, US 2% BR over Grand River

3,0 miles southanst of Juckaon

§-5-1

8~-5-2

8-5-3

8-5-4

North end near abutmenxt,
east hottom flavge, second
beam from west,

North end near shutment,
west bottom flange, third
beam from wast,

North end nsar abutment,
east bottom flange, third
beam from cast,

North end near abutment,
west bottom flanze, second
beam from east.

0.11

0.11

9.14

0.15

0.6%

0.62

0.70

0.75

0.029

0.019

0.017

0.015

0.943

0.041

0.034

0.030

42,800

42,000

42,000

41,000

57,700

58, 000

62, 000

81,500

70

68

89

g9

44

44

41

42

"

306 of 47013
US 23 northhound under

Grand River Ave
0.5 miles south of 1 98

8-6-1

8-6-2

8-6-3

8-§-4

Span 2 near pier 1,
south bottom flange, segond
beam from north.

Span 2 near plerl,
north bottom flange, third
beam from north,

Span 2 near piar 1,
south bottom flangs, third
beam from south,

Bpan 2 pear pler 1,
north bottom flange, decond
beam from south.

0.19
0,23
9.23

0.2¢

0.58

0.72

0.73

0.010
0.011
0.011

0.009

0.033

0.026

6.026

0. 029

50,500

48,000

44,800

44,000

68,000
£8,500
65,700

89, 000

69

65

g8

40
39
40

39

W4 e g

U




Sample
No.

Locatfort of Sample

Chemical Composition,
percent

Mechanical Properties

pIMan!S_

Yield
Strength,
pst

Ultimate
Strength,
psi

Reduction
‘of Area,
percent

Elongation,
percent

- 801 of 58043
US 28 under Milwaukoe Rd

3.7 miles vorth of M 50

871

8-7-2

§-7-3

§-T~4

Span 2 near pler 1,
south bottom flange, second
beam from north, .

Span 2 vear plerl,
aorth bottom flange, third

" beam from north,

Span 2 pear pier 1,
south hottom flange, third
beam from south.

Span 2 near pler 1,
north bottom flange, second
beam from south.

0,19

0,20

0.18

0.64

0.63

0.61

0.60

0.010

0,011

0.010

0.008

0.025

0.025

0.024

0,021

47, 800

45, 000

44,800

48,000

65,200

65,500

65,200

65,000

65

69

87

&8

42
42
44

43

Y

103 of 47061
1 96 BL over south branch

Shiawassea River
1.9 miles west of Howell

B~8-1

8-8-2

8-8-3 |

§-8-4

South epd near abutment,
west bottory flange, Second
beam from east,

South end near abutment,
east bottom flange, third
beam from east,

South erd near shutment,
wast bottom flange, thizd
beam from wast.

South end near abutment,
east bottom flange, second
beam from west,

0.15

0.14

0.18

0.7

0.52

0.55

0.73

0,034

0.031

9.027

0,029

@.031
0.021
0.018

0.020

- 38,500

" 42,300

36, 300

38, 000

63,500

59,200

57,200

61,000

85

10

89

68

42

43

807 of 63022
1 96 under Novi Rd in Novi

9-1-1

9~1-2

9-1-3

9-1-4

North end near abutment,
east bottom flunga, second
beam from west.

North end near abwiment,
west bottom flange, third
beam from west.

North end near abutment
east bottom fange, third
beam from east.

North end hear abutment,
west bottom flavge, second
beam from east.

0.26
0.25
0.25

0.26

0.69

0. 70

0.70

0.010

0.012

0,005

0.00%

0.026

0.025

0,018

0,021

41,800 -

40,500

42,100

40,100

66,200

66,000

66,300

86,000

63

62

85

41

39

40

40 .

Y

BO1 of A2141
M 102 easibound over Rouge River

0.1 milos west of US 24

9-2-1
9-2-2
9~2-3

9-2=4

West end rear abutment,
north bottem flanga, third
beam from south,

West end near abutmant,
south hottom flange, fourth
beam from sputh.

West end vear abutment, -
north bettom flange, fourth
beam from north.

West end near abutment,
south bottom flange, third
beam from noxth.

0.17

0.18

0.18

0,17

0.61

0.59

0.60

0,5%

0.029

0.024

0.025

0.024

9.038
0.035
0.041

0,037

36,300

44,100

37,760

37,4600

58,500
68,600
61,200

61,000

64

58

58

80

39
40

40

e ——

i

i~
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Chemical Composition,

Mechanical Properties

Sampla Location of Sample. peroent Yield | Ultimate | Reduction
No. Elongation,
Strength, Strength, of Area, parcent
C | Mn | P l 3 pai psi percent
-
§ West end near abutment, )
z 9-3-1  north bottom flange, third 0.17 0,58 0,017 0.024 35,200 57,400 63 40
PR beam from south. . .
- E-fg Wegt end near abutment, _
= .e p9-3-2 south bottom flange, fourth 0.17 0,58 0,024 0,036 37,400 58,300 [: ] 43
] beam from south. :
o @ g
285 West end near sbutment,
2 8.8 |9-3-3 northhottom flange, fourth  0.14  0.56 0,016 0,022 33,400 51,600 67 42
f.:.‘; B8 beam from north,
z ;: West end pear abutment,
s 9-3-4 south bottom flapge, third 0.24 0,51 0.023 0.040 37,800 61,500 59 36
= beam from north, ’
[ South end near abutment, .
a 9-4-1 wegt bottom flange, second 0.2  0.48 0.0l 0.028 40,900 62,400 5T 41
5 g beam from east. .
Q
- é g South end near abutment,
2o wu f:: 9-4-2 east bottom flanga, third 0.20  §.47 0,017 0,027 39,800 62,200 89 42
SR I beam from east,
9% 2 P
~53%F 3outh end near abutment,
R 3 @ 8 9-4-3 east bottom flange, third 0.20  0.46 0.015 0.023 40,700 62,900 59 42
o :E: beam from west, :
B South end near abument,
< 9-4-4 west bottom flangs, second 0,22 0,50 - 0,019 0,022 40,200 64,700 &6 40
beam from west,
>.7
Span 1 near pier 2, .
9-5-1  morth bottom flarge, second 0,23 0,60  0.020 0.033 42,400 65,100 57 41
. beam from morth. :
Q
2 Span 1 near pler 2, ]
B o8 {952 north bottom flange, third  0.24  0.39  0.023 0,033 43,300 66,100 58 40
& 2 s beam from north. : -
Ag
2 PR Span 1 mear pier 2, :
b= z = 9-5-3 douth bottom ffange, third 0.24 0.66 G.045 0.034 - 45,600 T70; 600 56 40
A o g beam from south. ’ :
= Span 1 near pier 2,
9=5=4 south boltom flange, second 0.24  0.87 0.046 0,033 44,100 69,900 60 40
L beam from south. ’
Propertiea
ASTM Mechanical Chemical Compoesition, percernt
Designation | o rsite Stremgth, | Yield Strength, C i B s
pei psi Maximum Mazimum { Maximm
AT-33T 60,000 to 72,000 33,000 — - 0.04 0,08
A-38 58, 000 to 80,000 36,000 0.28 - 0.04 0.05






