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H N TB The HNTB Companies Made SJL  [Date 9/8/2011  |Job No: 49633
| 4 Checked JBT Dale 9/8/2011
For Cleveland Innerbelt Diaphragm Design Backehk'd SJL Date 9/8/2011 | Sheet No.

ype A

Minimum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
oe2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

Minimum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
oe:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

-18.3
27
307
36.50
0.625
0.875

70
0.80

33.60
16.88
-16.01
8.41

0.397

= 7/16"
= 6/16"

0.34]

-20.8
324
206
36.50
0.625
0.875

70
0.80

33.60
20.25
-18.20
5.64

0.442
0.38

N:\48633\Bridges\Design\Final Design\Unit 2\ExceN\Diaphragms\final forces\LateralBracingRevision\RF| calcs\KneeBraceWelds. xisx]Type A

Maximum Moment

Flange Stress (ksi):

Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):

Thickness of Flange (in):

Fex (ksi):
de2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

19.3
-35.4
290
36.50
0.625
0.875

70
0.80

33.60
-22.13
16.89
7.95

0.495
0.36

Maximum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
oe2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kipfin):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

22
-42.8
187
36.50
0.625
0.875

70
0.80

33.60
-26.75
19.25
5.12

0.573
0.41

8/16"

6/16"

Minimum weld required web (in):
Minimum weld required flange (in):

10/16"
7/16"

= 10/16"

= 716"




H NTB The HNTB Companies Mads SJL  |pate 81812011 [ JebRo: 49633
Checked JBT Date 9/8/2011
For Cleveland Innerbelt Diaphragm Design Backehk'd SJL Date 9/8/2011 [ Sheet No.
N\49633\Bridges\Design\Final DesignUnit 2\Exce\Diaphragms\final forces\L. Fl calcs\[K Welds xisx]Type B

ype B

Minimum Moment

Flange Stress (ksi):

Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
oe2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

Minimum Moment

Flange Stress (ksi):

Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
be2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kipfin):

Minimum weld required web (in):
Minimum weld required flange (in):

-15.8
20.5
591
44.00
0.625
0.875

70
0.80

33.60
12.81
-13.83
13.43

0.391
0.29

8.6
-12.7
313
44.00
0.625
0.875

70
0.80

33.60
-7.94
7.53
7.1

= 7/16"
= 5/16"

0224 = ane”
016 = 36"

Maximum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
oe:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kipfin):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

-27.2
38.8
468
44.00
0.625
0.875

70
0.80

33.60
24.25
-23.80
10.64

0.557

= 9/16"

0.50

= 9/16"

Maximum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
¢e2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

211
29.2

328
44.00

Minimum weld required web (in):
Minimum weld required flange (in):

9/16"
9/16"

0.625
0.875

70
0.80

33.60
18.25
18.46

7.45

0.415
0.39




H N I The HNTB Companies Made SJL  |Date 9/8/2011  |Job No.: 49633
) Checked JBT Date 91812011
For Cleveland Innerbelt Diaphragm Design Backehk'd SJL Date 9/8/2011 Sheet No.

.ype C

Minimum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
pe:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

Minimum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
bez:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

NM8633\Bridges\Design\Final Design\Unit 2Excel\Diaphragms\inal forces\LateralBracingRevisiom\RF| cales{KneeBraceWelds xisx[Type C

Maximum Moment

-15.1 Flange Stress (ksi):
231 Web Stress (ksi):
291 Shear (kip):
31.00 Length of Web (in):
0.625 Thickness of Web (in):
0.875 Thickness of Flange (in):
70 Fex (ksi):
0.80 e2:
33.60 Rr (ksi):
14.44 Unit stress along web (k/in):
-13.21 Unit stress along flange (kip/in):
9.39 Shear along web (kip/in):

0.362] = 6/16"
0.28) = 5/16"

Minimum weld required web (in):
Minimum weld required flange (in):

18.2
-32.9
333
31.00
0.625
0.875

70
0.80

33.60
-20.56
15.93
10.74

0.488
0.34

= 816"
= 616"

Maximum Moment

-20.6 Flange Stress (ksi):
32.6 Web Stress (ksi):
273 Shear (kip):

31.00 Length of Web (in):

0.625 Thickness of Web (in):

0.875 Thickness of Flange (in):

70 Fex (ksi):

0.80 ¢e2:

33.60 Rr (ksi):

20.38 Unit stress along web (k/in):

-18.03 Unit stress along flange (kip/in):

8.81 Shear along web (kip/in):

0.467 = 816"
0‘38. = 7/16"

Minimum weld required web (in):
Minimum weld required flange (in):

24.6
-44.8

332

31.00

Minimum weld required web (in):
Minimum weld required flange (in):

11/16"
8/16"

0.625
0.875

70
0.80

33.60
-28.00
21.53
10.71

0.631
0.45

=11/16"
= B8/16"



;li NTB The HNTB Companies Made SJL  |Date 9/8/2011  |Jab No.: 49633
. Checked JBT Date 9/8/2011
For Cleveland Innerbelt Diaphragm Design Backchk'd SJL Date 9/8/2011 | Sheet No.
N:\48633\Bridges\Design\Final Design\Unit 2ExcelD forces\Later MRFI \[ xIsx|Type D-1
Type D
Minimum Moment Maximum Moment
Flange Stress (ksi): -14.7 Flange Stress (ksi): 13
Web Stress (ksi): 231 Web Stress (ksi): -20
Shear (kip): 542 Shear (kip): 475
Length of Web (in): 32.00 Length of Web (in): 32.00
Thickness of Web (in): 0.625 Thickness of Web (in): 0.625
Thickness of Flange (in): 0.875 Thickness of Flange (in): 0.875
Fex (ksi): 70 Fex (ksi): 70
oe2: 0.80 dez: 0.80
Rr (ksi): 33.60 Rr (ksi): 33.60
Unit stress along web (k/in): 14.44 Unit stress along web (k/in): -12.50
Unit stress along flange (kip/in}: -12.86 Unit stress along flange (kip/in): 11.38
Shear along web (kip/in): 16.94 Shear along web (kip/in): 14.84
Minimum weld required web (in): 0.4681 = B/16" Minimum weld required web (in): 0.408 = 716"
Minimum weld required flange (in): 0.27| = 5/16" Minimum weld required flange (in): 0.24 = 4/16"
Minimum Moment Maximum Moment
Flange Stress (ksi): 103 Flange Stress (ksi): -11.3
Web Stress (ksi): -15.7 Web Stress (ksi): 17.5
Shear (kip): 381 Shear (kip): 420 Minimum weld required web (in): = 8/16"
Length of Web (in): 32.00 Length of Web (in): 32.00 Minimum weld required flange (in): = 5/16"
Thickness of Web (in): 0.625 Thickness of Web (in): 0.625
Thickness of Flange (in): 0.875 Thickness of Flange (in): 0.875
Fex (ksi): 70 Fex (ksi): 70
e2: 0.80 be2: 0.80
Rr (ksi): 33.60 Rr (ksi): 33.60
Unit stress along web (k/in): -9.81 Unit stress along web (k/in): 10.94
Unit stress along flange (kip/in): 9.01 Unit stress along flange (kip/in): -9.89
Shear along web (kip/in): 11.91 Shear along web (kip/in): 13.13
Minimum weld required web (in): 0.325 = 6/16" Minimum weld required web (in): 0.360] = 6/16"
Minimum weld required flange (in): 0.19 = 4/16" Minimum weld required flange (in): 0.21 = 416"




H N I The HNTB Companies Made SJL  |pate 9/8/2011  |Job No.: 49633
i Checked JBT Date 9/8/2011
For Cleveland Innerbelt Diaphragm Design Backchk'd SJL Date 9/8/2011 | Sheet No.

Type D

Minimum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
be2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

Minimum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
be:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

-24.6
40
586
32.00
0.625
0.875

70
0.80

33.60
25.00
-21.53
18.31

0.652]
0.45

11/16™

uin

8/16"

17.8
-28.2
414
32.00
0.625
0.875

70
0.80

33.60
-17.63
15.58
12.94

0.460]

8/16"

0.33

ujn

6/16"

N:\8633\Bridges\Design\Final Design\Unit 2\ExcefDiaphragms\final forces\LateralBracingRevision\RFI cales\[KneeBraceWelds xIsx[Type D-2

Maximum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
4e2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

-28.9
39.5
478
44.00
0.625
0.875

70
0.80

33.60
24.69
-25.29
10.86

0.568

= 10/16"
= 9/16"

0.53

Maximum Moment

Flange Stress (ksi):
Web Stress (ksi):

Shear (kip):

Length of Web (in):
Thickness of Web (in):
Thickness of Flange (in):

Fex (ksi):
oe2:

Rr (ksi):

Unit stress along web (k/in):
Unit stress along flange (kip/in):
Shear along web (kip/in):

Minimum weld required web (in):
Minimum weld required flange (in):

225
-30.3
326
44.00)
0.625
0.875

70
0.80

33.60
-18.94
19.69
7.41

0.428
0.41

Minimum weld required web (in):
Minimum weld required flange (in):

11/16"
9/16"
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