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BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Reactions - Girder 1 

?r~ f\ +-~J. \ / 1+ I ~01 o 
,, 'F\ na. \" 

Girder 1 Service Vertical Reactions - k 

Supp/Node 

Governing 

Noncomp 
Dead 

1 1 22.43 
Steel 3. 71 
Concrete 18.72 

Super­
Imposed 
Dead 

9.35 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

2 13 82.56 31.35 
Steel 14.17 
Concrete 68.39 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

3 28 80.84 30.97 
Steel 13.97 
Concrete 66.87 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

4 45 128.46 49.82 
Steel 21.94 
Concrete 106.53 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

5 160 271. 02 90.22 
Steel 53 .13 
Concrete 217.90 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

6 265 226.91 77.26 
Steel 44.43 
Concrete 182.48 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

' 

7 314 105.66 39.34 
Steel 13. 80 
Concrete 91.86 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

8 349 68.36 20.59 
Steel 10.05 
Concrete 58.30 

Global x concurrent LL+I rot. 

Max 
Live+ 
Impact 

46.12 

0.0000 
0.0000 

64.07 

0.0000 
0.0000 

64.24 

0.0000 
0.0000 

109.21 

0.0000 
0.0000 

121. 24 

0.0000 
0.0000 

111. 64 

0.0000 
0.0000 

76.24 

0.0000 
0.0000 

75.16 

0.0000 

Min 
Live+ 
Impact 

Sidewalk 
Max Min 

-8.13 0.00 

0.0000 deg 
0.0000 deg 

-9.17 0.00 

0.0000 deg 
0.0000 deg 

-9.36 0.00 

0.0000 deg 
0.0000 deg 

-17.40 0.00 

0.0000 deg 
0.0000 deg 

-11.32 0.00 

0.0000 deg 
0.0000 deg 

-11.32 0.00 

0.0000 deg 
0.0000 deg 

-16.55 0.00 

0.0000 deg 
0.0000 deg 

-22.88 .. 0. 00 

0.0000 deg 

(L 00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

·0.00 

\]~~' 

&-~f'cL..-r 

\)~ L~olS. 
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Global y concurrent LL+I rot. 0.0000 0.0000 deg 

9 400 107.97 21.37 81. 82 -19.15 0.00 0.00 ~ Pt.o - ?:.. P\ 
Steel 22.06 ✓ Concrete 85.91 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

10 445 71.74 20.58 70.85 -13.98 0.00 0.00 I:;; ?5 - ':)(+ 
Steel 13.76 

✓ Concrete 57.98 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

11 486 77.79 24.05 64.86 -9.56 0.00 0.00 I:;=- PY-~A 
Steel 15.18 ·v Concrete 62.61 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

12 514 67.03 28.03 79.17 -12.32 0.00 0.00 
Steel 10 .11 
Concrete 56.93 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

13 535 62.07 24.74 62.82 -14.31 0.00 0.00 
Steel 7.67 
Concrete 54.39 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

14 547 58.45 24.02 66.90 -11.18 0.00 0.00 
Steel 8.33 
Concrete 50.11 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

15 567 26.88 10.59 45.61 -2.92 0.00 0.00 
Steel 4.22 
Concrete 22.66 

Global X concurrent LL+I rot. 0.000.0 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

Truck Loading 

1 1 46.12 0.00 
2 13 63.56 0.00 
3 28 63.57 0.00 
4 45 98.83 0.00 
5 160 76.46 0.00 
6 265 76.90 0.00 
7 314 73.85 0.00 
8 349 74.09 0.00 
9 400 72.81 0.00 

10 445 69.35 0.00 
11 486 64.17 0.00 
12 514 78.76 0.00 
13 535 62.68 0.00 
14 547 66.90 0.00 
15 567 45.61 0.00 

Lane Loading 

A-1 



1 1 34.21 -6.55 
2 13 63. 72 -8.03 
3 28 64.24 -8.84 
4 45 102.87 -16.86 
5 160 121.17 -10.57 
6 265 111. 46 -11.30 
7 314 76.19 -16.33 
8 349 74.27 -21.45 
9 400 81. 51 -17.33 

10 445 69.74 -13.01 
11 486 62.93 -9.08 
12 514 69.45 -11.72 
13 535 59.03 -13.03 
14 547 59.95 -8.80 
15 567 33.04 -2.25 

Fatigue Truck 

1 1 30.46 -5.01 
2 13 46.05 -6.17 
3 28 45.91 -6.22 
4 45 71.15 -10.14 
5 160 58.60 -7.12 
6 265 58.88 -6.66 
7 314 53. 71 -10.94 
8 349 53.29 -14.08 
9 400 53.42 -13. 04 

10 445 48.85 -8.80 
11 486 44.76 -6.39 
12 514 55.05 -8.42 
13 535 44.65 -9.53 
14 547 45.31 -7.50 
15 567 29.70 -1.94 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

1 1 -0.06 0.09 -0.02 0.03 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

2 13 0.01 0.01 0.00 0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

3 28 0.02 0.00 0.01 0.00 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

4 45 -0.02 0.08 -0.01 0.02 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

5 160 -0.01 0.04 0.00 0.02 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

6 265 0.01 -0.07 0.00 -0.02 0.00 to 0. 00) 0.00 to o_. oo) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

7 314 0.00 0.03 0.00 0.01 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

8 349 0.02 0.12 0.00 0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

9 400 0.00 -0.01 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

10 445 -0.02 -0.06 0.00 -0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

11 486 -0.01 -0.04 0.00 0.00 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

12 514 0.03 0.02 0.01 0.00 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

f/-(0 



13 535 0.00 -0.04 0.00 -0.01 0.00 to 0. 00) 0.00 to 0. 00) /c,~i,,A 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 t-\ \?..3. \\() 

14 547 0.01 0.01 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

15 567 -0 .11 -0 .11 -0.03 -0.02 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

1 1 -0.10 0.04 -0.03 0.01 ( 0.00 to 0.00) ( 0.00 to 0.00) 
2 13 0.00 0.02 0.00 0.01 ( 0.00 to 0.00) ( 0.00 to 0. 00) 
3 28 0.02 0.00 0.01 0.00 ( 0.00 to 0. 00) ( 0.00 to 0.00) 
4 45 -0.05 0.06 -0.01 0.02 ( 0.00 to 0. 00) ( 0.00 to 0.00) 
5 160 -0.02 0.04 -0.01 0.01 ( 0.00 to 0.00) ( 0.00 to 0.00) 
6 265 0.01 -0.07 0.00 -0.02 ( 0.00 to 0. 00) ( 0.00 to 0. 00) 
7 314 0.00 0.03 0.00 0.01 ( 0.00 to 0. 00) ( 0.00 to 0. 00) 
8 349 0.02 0.12 0.00 0.01 ( 0.00 to 0. 00) ( 0.00 to 0.00) 
9 400 0.00 -0.01 0.00 0.00 ( 0.00 to 0.00) ( 0.00 to 0. 00) 

10 445 -0.02 

~ 
0.00 -0.01 ( 0.00 to 0. 00) ( 0.00 to 0.00) 

11 486 -0.03 0.00 CQ:[[l ( 0.00 to 0.00) ( 0.00 to o.oo)~ P'-\ -~A . 
✓ 12 514 0.04 0.00 0.01 -0.01 ( 0.00 to 0.00) ( 0.00 to 0.00) 

13 535 -0.02 -0.03 0.00 -0.01 ( 0.00 to 0. 00) ( 0.00 to 0.00) 
14 547 0.02 0.00 0.00 0.00 ( 0.00 to 0.00) ( 0.00 to 0.00) 
15 567 -0.14 0.07 -0.03 0.02 ( 0.00 to 0.00) ( 0.00 to 0.00) 

Noncomp dead end reactions do not include weight of girder extensions. 
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BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Reactions - Girder 2 

Girder 2 Service Vertical Reactions - k 

Supp/Node 

Governing 

Noncomp 
Dead 

1 2 24 .12 
Steel 4.22 
Concrete 19.90 

Global X concurrent 
Global y concurrent 

2 14 85.69 
Steel 15.04 
Concrete 70.65 

Global X concurrent 
Global y concurrent 

3 29 83.32 
Steel 14.71 
Concrete 68.61 

Super­
Imposed 
Dead 

9.73 

LL+I rot. 
LL+I rot. 

32.47 

LL+I rot. 
LL+I rot. 

31. 64 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

Truck Loading 

1 2 
2 14 
3 29 

Lane Loading 

1 2 
2 14 
3 29 

Fatigue Truck 

1 2 
2 14 
3 29 

Max 
Live+ 
Impact 

46.62 

0.0000 
0.0000 

69.59 

0.0000 
0.0000 

69.35 

0.0000 
0.0000 

46.62 
68.14 
68 .13 

34.09 
65.49 
65.22 

60.36 
93.73 
93.44 

Min 
Live+ 
Impact 

Sidewalk 
Max Min 

-5.16 0.00 0.00 

0.0000 deg 
0.0000 deg 

-5.52 0.00 

0.0000 deg 
0.0000 deg 

-5.66 

0.0000 deg 
0.0000 deg 

0.00 
0.00 
0.00 

-4.25 
-4.39 
-4.93 

-8.65 
-9.86 
-9.89 

0.00 

0.00 

0.00 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

1 2 -0.07 0.10 -0.02 0.03 0.00 to 0.00) 0.00 to 
Concurrent live vertical reaction 0.00 0.00 0.00 

2 14 0.00 0.00 0.00 0.01 0.00 to 0. 00) 0.00 to 
Concurrent live vertical reaction 0.00 0.00 0.00 

3 29 0.01 -0.01 0.00 -0.01 0.00 to 0. 00) 0.00 to 
Concurrent live vertical reaction 0.00 0.00 0.00 

0. 00) 
0.00 

0.00) 
0.00 

0.00) 
0.00 

Noncomp dead end reactions do not include weight of girder extensions. 
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Torsional and flexural rotations - member local axes 
c 

I 

l Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
·1. 

tors flex tors flex tors flex 

1 2 -0 .11 0.05 -0.03 0.01 0.00 to 0.00) 0.00 to 0. 00) 
2 14 0.00 0.00 -0.01 0.00 0.00 to 0.00) 0.00 to 0. 00) 
3 29 0.01 -0.01 0.01 -0.01 0.00 to 0. 00) 0.00 to 0. 00) 

Noncomp dead end reactions do not include weight of girder extensions. 



BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Reactions - Girder 3 

Girder 3 Service Vertical Reactions - k 

Supp/Node Noncomp 
Dead 

Governing 

1 354 68.50 
Steel 10.29 
Concrete 58.21 

Global X concurrent 
Global y concurrent 

2 401 112.81 
Steel 25.65 
Concrete 87.15 

Global X concurrent 
Global y concurrent 

3 446 93.64 
Steel 19.99 
Concrete 73.65 

Global X concurrent 
Global y concurrent 

4 490 69.60 
Steel 16.69 
Concrete 52. 91 

Global X concurrent 
Global y concurrent 

Truck Loading 

1 354 
2 401 
3 446 
4 490 

Lane Loading 

1 354 
2 401 
3 446 
4 490 

Fatigue Truck 

1 354 
2 401 
3 446 
4 490 

Super­
Imposed 
Dead 

20.06 

LL+I rot. 
LL+I rot. 

20.86 

LL+I rot. 
LL+I rot. 

26.09 

LL+I rot. 
LL+I rot. 

23.34 

LL+I rot. 
LL+I rot. 

Max 
Live+ 
Impact 

104.79 

0.0000 
0.0000 

98.35 

0.0000 
0.0000 

109.70 

0.0000 
0.0000 

76.53 

0.0000 
0.0000 

103.44 
96. 60 

108.90 
76.34 

88.77 
96. 71 

104.10 
68.66 

163. 11 
163.26 
861.13 
109.05 

Min 
Live+ 
Impact 

-20.53 

0.0000 
0.0000 

-14.93 

0.0000 
0.0000 

-20.32 

0.0000 
0.0000 

-4.12 

0.0000 
0.0000 

0.00 
0.00 
0.00 
0.00 

-18.47 
-13.35 
-19.01 
-3.85 

-22.52 
-20.21 

-125. 90 
-9.90 

Support Rotations - Degrees 

Sidewalk 
Max Min 

0.00 0.00 

deg 
deg 

0.00 0.00 I::;:_ 

deg 
deg 

0.00 0.00 ~ 

deg 
deg 

0.00 0.00 ~ 

deg 
deg 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead 
x-axis y-axis 

Superimp Dead 
x-axis y-axis 

LL+I+SDWK Range 
x-axis y-axis 

P{o-~A 
✓ 

Ps-~~ 
✓ 

Pl..\-~A 
✓ 



✓C.SM 
2 354 0.00 -0.02 0.00 0.00 0.00 to 0. 00) 0.00 to 0. 00) 4/2-3110 Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

3 401 -0.02 -0.06 0.00 -0.01 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

4 446 -0.02 -0.04 0.00 -0.01 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

2 354 0.00 -0.02 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
3 401 -0.02 -0.06 -0.01 -0.01 0.00 to 0.00) 0.00 to 0.00) 

<E-?4-3A 4 446 -0. 03 -0.03 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
✓ 

Noncomp dead end reactions do not include weight of girder extensions. 
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BRIDGE 69801 J, K, L, M, & N 
Girder System : Analysis Output Reactions 

Girder 4 Service Vertical Reactions - k 

Supp/Node Noncomp Super- Max 
Dead Imposed Live+ 

Dead Impact 

Governing 

1 5 24. 31 10.10 48.36 
Steel 4.12 
Concrete 20.19 

Global X concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

2 15 82.98 32.35 65.79 
Steel 13. 89 
Concrete 69.09 

Global X concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

3 30 80.85 31.79 65.66 
Steel 13. 45 
Concrete 67.39 

Global X concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

4 46 135.51 52. 96 111. 57 
Steel 22.61 
Concrete 112.90 

Global X concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

5 166 263.47 90.55 124.67 
Steel 51.69 
Concrete 211.78 

Global X concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

6 267 222.80 78.20 116. 35 
Steel 41. 41 
Concrete 181.39 

Global x concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

7 318 101.69 38.92 78.59 
Steel 11. 55 
Concrete 90 .13 

Global X concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. 0.0000 

8 357 67.06 21.55 87.25 
Steel 10.27 
Concrete 56.79 

Global x concurrent LL+I rot. 0.0000 

- Girder 4 &,foL--r 

Min Sidewalk 
Live+ Max 
Impact 

-9.12 0.00 

0.0000 deg 
0.0000 deg 

-10.05 0.00 

0.0000 deg 
0.0000 deg 

-10.20 0.00 

0.0000 deg 
0.0000 deg 

-18.39 0.00 

0.0000 deg 
0.0000 deg 

-13.91 0.00 

0.0000 deg 
0.0000 deg 

-14.52 0.00 

0.0000 deg 
0.0000 deg 

-20.81 0.00 

0.0000 deg 
0.0000 deg 

-17.51 0.00 

0.0000 deg 

Min 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

D k--c ?)A 

A-lb 



✓ (..,~l'V'i vtft3ir¢J 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

9 402 74.65 20.18 127.68 -33.64 0.00 0.00 ~ pt::,- ~A 
Steel 22.56 

✓ Concrete 52.09 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

10 447 -10.74 -0.16 36.87 -18.78 0.00 0.00 I:;. PS -'bA 
Steel -0.41 ✓ Concrete -10.33 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

Truck Loading 

1 5 48.36 0.00 
2 15 63.89 0.00 
3 30 63. 71 0.00 
4 46 98.35 0.00 
5 166 76.99 0.00 
6 267 78.47 0.00 
7 318 74.33 0.00 
8 357 86.98 0.00 
9 402 127.47 0.00 

10 447 36.81 0.00 

Lane Loading 

1 5 36.30 -7.46 
2 15 65.62 -8.72 
3 30 65.66 -9.43 
4 46 105.83 -17.82 
5 166 124.58 -13.01 
6 267 115. 98 -14.46 
7 318 78.51 -20.43 
8 357 79.86 -16.50 
9 402 112. 56 -31.61 

10 447 29.54 -15 .11 

Fatigue Truck 

1 5 92.59 -14.51 
2 15 209.79 -29.30 
3 30 209.66 -27.02 
4 46 933.27 -136.13 
5 166 168.06 -18.19 
6 267 707.54 -82.21 
7 318 107.56 -24.46 
8 357 114. 93 -25.79 
9 402 144.15 -35.60 

10 447 72.34 -21.42 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

1 5 -0.07 0.10 -0.02 0. 03 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

2 15 0.01 0.01 0.00 0.01 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

3 30 0.02 -0.01 0.01 -0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

4 46 -0.03 0.09 -0.01 0.02 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 
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5 166 -0.01 0.04 0.00 0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

6 267 0.01 -0.07 0.00 -0.02 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

( 
'· 7 318 0.00 0.03 0.00 0.01 0.00 to 0.00) 0.00 to 0. 00) ( 

Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

8 357 0.01 0.11 0.00 0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

9 402 0.00 -0.03 0.00 0.00 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

10 447 -0.02 -0.09 -0.01 -0.02 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

1 5 -0.12 0.05 -0.03 0.01 0.00 to 0. 00) ( 0.00 to 0.00) 
2 15 0.01 0.02 0.00 0.01 0.00 to 0. 00) ( 0.00 to 0. 00) 
3 30 0.02 0.00 0.01 0.00 0.00 to 0. 00) ( 0.00 to 0. 00) 
4 46 -0.06 0.08 -0.01 0.02 0.00 to 0. 00) ( 0.00 to 0. 00) 
5 166 -0.01 0.03 -0.01 0.01 0.00 to 0. 00) ( 0.00 to 0. 00) 
6 267 0.01 -0.07 0.00 -0.02 0.00 to 0.00) ( 0.00 to 0. 00) 
7 318 0.00 0.03 0.00 0.01 0.00 to 0.00) ( 0.00 to 0. 00) 
8 357 0.02 0.11 0.00 0.01 0.00 to 0. 00) ( 0.00 to 0. 00) 
9 402 -0.01 -0.03 0.00 0.00 0.00 to 0. 00) ( 0.00 to 0. 00) 

10 447 -0.04 -0.08 -0.01 -0.02 0.00 to 0. 00) ( 0.00 to 0. 00) 

l\. _ _✓ Noncomp dead end reactions do not include weight of girder extensions. 
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BRIDGE 69801 J, K, L, M, & N 
Girder System : Analysis Output Reactions 

Girder 5 Service Vertical Reactions - k 

~" 
_, 

Supp/Node Noncomp Super- Max 
Dead Imposed Live+ 

Dead Impact 

Governing 

1 175 12.51 7.89 40.66 
Steel 2.40 
Concrete 10 .11 

Global X concurrent LL+I rot. -0.0007 
Global y concurrent LL+I rot. -0.0003 

2 128 53.01 24.68 52.33 
Steel 7.84 
Concrete 45.17 

Global X concurrent LL+I rot. 0.0005 
Global y concurrent LL+I rot. 0.0008 

3 72 59.56 25.12 75.91 
Steel 9.04 
Concrete 50.52 

Global X concurrent LL+I rot. -0.0004 
Global y concurrent LL+I rot. 0.0014 

4 53 49.16 20. 29 57.56 
Steel 9.42 
Concrete 39.74 

Global x concurrent LL+I rot. 0.0015 
Global y concurrent LL+I rot. 0.0013 

5 90 61.13 17.20 69.18 
Steel 13.27 
Concrete 47.86 

Global X concurrent LL+I rot. 0.0003 
Global y concurrent LL+I rot. -0.0016 

6 161 55.66 19.79 59.76 
Steel 9.65 
Concrete 46.01 

Global X concurrent LL+I rot. -0.0002 
Global y concurrent LL+I rot. -0.0014 

7 219 77.23 33.07 69.43 
Steel 10.95 
Concrete 66.29 

Global x concurrent LL+I rot. 0.0000 
Global y concurrent LL+I rot. -0.0001 

8 263 95.93 37.99 78.87 
Steel 14.64 
Concrete 81.29 

Global x concurrent LL+I rot. 0.0000 

- Girder 5 - &, <d.. e, 
- &-~ cc:Lz-c-

Min Sidewalk 
Live+ Max 
Impact 

-7.68 0.00 

0.0026 deg 
-0.0001 deg 

-8.95 0.00 

0.0020 deg 
-0.0041 deg 

-6.95 0.00 

-0.0022 deg 
-0.0015 deg 

-14.60 0.00 

-0.0022 deg 
0.0020 deg 

-19.30 0.00 

-0.0006 deg 
0.0027 deg 

-13.24 0.00 

-0.0001 deg 
0.0012 deg 

-13. 71 0.00 

0.0000 deg 
0.0001 deg 

-13.18 0.00 

0.0000 deg 

Min 

0.00 

0.00 

0.00 

0.00 

0.00 ~ 

0.00 

0.00 

0.00 

c.. ?-o< 3A 
F- ~ ~e. 

I G::S~ 
v1 lea\ 1 l) 

'P2-~E.. 
✓ 
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Global y concurrent LL+I rot. 

9 313 99.36 38.62 
Steel 15.24 
Concrete 84.12 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

10 360 67.36 23.22 
Steel 10.36 
Concrete 56.99 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

11 403 90.56 16.10 
Steel 18.60 
Concrete 71. 96 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

Truck Loading 

1 175 
2 128 
3 72 
4 53 
5 90 
6 161 
7 219 
8 263 
9 313 

10 360 
11 403 

Lane Loading 

1 175 
2 128 
3 72 
4 53 
5 90 
6 161 
7 219 
8 263 
9 313 

10 360 
11 403 

Fatigue Truck 

1 175 
2 128 
3 72 
4 53 
5 90 
6 161 
7 219 
8 263 
9 313 

10 360 
11 403 

0.0000 

77.54 

0.0000 
0.0000 

81.98 

0.0000 
0.0000 

159.38 

0.0000 
0.0000 

40.66 
52.33 
75.91 
56.82 
68.68 
59.24 
64.94 
68.30 
68.45 
81. 48 

159.38 

29.38 
47.50 
61.68 
57.01 
66.52 
58.33 
69.30 
78.84 
77.52 
78 .51 

143.34 

119.47 
246.50 
260.87 
974.41 
218.47 
748.64 
155.10 
165.52 
194.53 
131.41 
161.00 

0.0000 deg 

-13.64 0.00 

0.0000 deg 
0.0000 deg 

-15.58 0.00 

0.0000 deg 
0.0000 deg 

-53.96 0.00 

0.0000 deg 
0.0000 deg 

-1. 40 
-2.23 
-2.24 
-1. 32 
-1. 30 
-0.27 
-0.02 
-0.01 

0.00 
0.00 
0.00 

-5.80 
-6.90 
-6 .11 

-13.42 
-17.05 
-12.89 
-13.28 
-13.17 
-13.08 
-14.41 
-51.37 

-19.32 
-34.98 
-31.62 

-146.11 
-31. 48 
-90.56 
-34.28 
-33.52 
-44.83 
-32.20 
-44.73 

0.00 

0.00 

0.00 .t;:::-

Support Rotations - Degrees 

Supp/Node 

1 175 

About global axes used in Girder Geometry table 

Noncomp Dead 
x-axis y-axis 

0.04 0.02 

Superimp Dead 
x-axis y-axis 

0.02 0.01 

LL+I+SDWK Range 
x-axis y-axis 

o.oo to 0.00) 0.00 to 0.00) 

Pto-~A 
✓ 
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Concurrent live vertical reaction 0.54 -0.67 0.51 0.02 

2 128 0.00 0.02 0.00 0.01 ( 0.00 to 0.00) ( 0.00 to 0.00) 
Concurrent live vertical reaction -0.62 -1.32 -1. 22 -0.74 

( 
.. 3 72 -0. 02 0.00 -0.01 0.00 (-0. 01 to 0.00) ( 0.00 to 0.00) 

Concurrent live vertical reaction -1.28 -1.18 -1.07 -1. 37 

4 53 0.03 0.08 0.01 0.03 ( 0.00 to 0. 00) (-0. 01 to 0.00) 
Concurrent live vertical reaction -0.81 -0.42 -0.42 -0.81 

5 90 0.00 0.02 0.00 -0.01 ( 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction -0.74 0. 71 0. 71 -0.74 

6 161 -0.01 -0.10 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.33 0.01 0.34 -0.15 

7 219 0.00 -0.02 0.00 0.00 0.00 to 0.00) 6.oo to 0. 00) 
Concurrent live vertical reaction 0.00 0.01 0.01 -0.01 

8 263 0.00 0.05 0.00 0.02 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.01 0.01 0.00 

9 313 0.01 -0.05 0.00 -0.02 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

10 360 0.01 0.10 0.00 0.00 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

11 403 0.00 -0.02 0.00 0.00 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

( Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
--~; tors flex tors flex tors flex 

1 175 0.04 -0.02 0.02 -0.01 0.00 to 0.01) 0.00 to 0. 00) 
2 128 0.01 0.01 0.00 0.01 0.00 to 0.00) 0.00 to 0.00) 
3 72 -0.01 0.01 -0.01 0.00 0.00 to 0.01) 0.00 to 0.01) 
4 53 0.06 0.06 0.02 0.02 0.00 to 0.00) 0.00 to 0. 01) 
5 90 0.01 0.02 0.00 -0.01 0.00 to 0.00) 0.00 to 0.01) 
6 161 -0.01 -0.09 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
7 219 0.00 -0.02 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
8 263 0.00 0.05 0.00 0.02 0.00 to 0.00) 0.00 to 0.00) 
9 313 0.00 -0.05 0.00 -0.02 0.00 to 0.00) 0.00 to 0. 00) 

10 360 0.02 0.10 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
11 403 -0.01 -0.02 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 

Noncomp dead end reactions do not include weight of girder extensions. 
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BRIDGE 69801 J, K, L, M, & N 
&,<"a\ e<" G> S:0·, '3A Girder System : Analysis Output Reactions - Girder 6 

&,ccla.< E.. ~-r ~E.. 
/ Girder 6 Service Vertical Reactions - k ✓c.:::rw, 4/e.3J10 
( 

Supp/Node Noncomp Super- Max Min Sidewalk 
Dead Imposed Live+ Live+ Max Min 

Dead Impact Impact 

Governing 

1 102 94.97 21. 71 100.22 -13.58 0.00 0.00 I::;;:. P~- ~c::. 
Steel 23. 71 

✓ Concrete 71.26 

Global X concurrent LL+I rot. 0.0000 0.0001 deg 
Global y concurrent LL+I rot. 0.0004 -0.0018 deg 

2 169 66.15 22.78 75.06 -11. 66 0.00 0.00 
Steel 12.06 
Concrete 54.08 

Global X concurrent LL+I rot. 0.0000 -0.0001 deg 
Global y concurrent LL+I rot. 0.0002 0.0012 deg 

3 223 81. 73 34.31 70.53 -7.77 0.00 0.00 
Steel 12.42 
Concrete 69.31 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. -0.0001 0.0000 deg 

l_j 4 264 99.53 38.78 78.23 -6.12 0.00 0.00 
Steel 15.74 
Concrete 83.80 

Global x concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

5 316 99.93 38.34 76.73 -5.45 0.00 0.00 
Steel 16.02 
Concrete 83.91 

Global x concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

6 362 74.02 23.96 89.94 -15.16 0.00 0.00 
Steel 12.32 
Concrete 61. 70 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

7 404 84.30 20.43 117.17 -29.18 0.00 0.00 I:;:_, P<o -?.>A 
Steel 22.77 ✓ Concrete 61.53 

Global x concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

8 450 97.05 26.50 112. 08 -17.82 0.00 0.00 ~ P5-~A 
/ 

Steel 22.21 

\'\ Concrete 74.84 ✓ 

Global x concurrent LL+I rot. 0.0000 0.0000 deg 
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Global y concurrent LL+I rot. 

9 491 66.62 22.66 
Steel 16.79 
Concrete 49.83 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

10 515 71.33 29. 06 
Steel 11. 82 
Concrete 59.51 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

11 538 64.03 25.53 
Steel 8.34 
Concrete 55.69 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

12 550 61.03 24.46 
Steel 9.36 
Concrete 51.67 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

13 569 26.80 10.60 
Steel 4.58 
Concrete 22.22 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

Truck Loading 

1 102 
2 169 
3 223 
4 264 
5 316 
6 362 
7 404 
8 450 
9 491 

10 515 
11 538 
12 550 
13 569 

Lane Loading 

1 102 
2 169 
3 223 
4 264 
5 316 
6 362 
7 404 
8 450 
9 491 

10 515 
11 538 
12 550 
13 569 

~- Fatigue Truck 

1 102 

0.0000 

73.19 

0.0000 
0.0000 

91.21 

0.0000 
0.0000 

66.02 

0.0000 
0.0000 

70.09 

0.0000 
0.0000 

45.58 

0.0000 
0.0000 

98.27 
74.13 
69.44 
72.86 
73.63 
87.16 

117.17 
111. 60 

71. 34 
90.34 
65.65 
70.09 
45.58 

89.70 
67.97 
67.78 
76.60 
74.62 
86.38 

106.00 
105.60 

65.00 
79.23 
60.18 
58.74 
33.23 

314.04 

0.0000 deg 

-4.60 0.00 

0.0000 deg 
0.0000 deg 

-9.97 0.00 

0.0000 deg 
0.0000 deg 

-11.37 0.00 

0.0000 deg 
0.0000 deg 

-9.02 

0.0000 deg 
0.0000 deg 

-0.85 

0.0000 deg 
0.0000 deg 

-2.60 
-0.67 
0.00 

-0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-12.00 
-10.86 

-7.30 
-6 .11 
-4. 94 

-14.78 
-25.77 
-16.83 

-4.00 
-9.37 

-10.40 
-7.04 
-0.73 

-44.06 

0.00 

0.00 

/ G=:r t~ <H Z.3 }Jo 

0.00 .!;= PL..\ -?_)A 
✓ 

0.00 

0.00 

0.00 

0.00 
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2 169 309.70 -39.25 
/G::sn'\ 3 223 1023.28 -151.87 

4 264 271.19 -35.13 
"' li..3> I ' o 5 316 801.48 -94.47 

6 362 216.21 -43.81 
7 404 251.20 -53.96 

( 8 450 274.38 -57.18 
\ 9 491 178.99 -35.25 

10 515 222.91 -51.62 
11 538 651.31 -100.08 
12 550 92.15 -15.39 
13 569 74.23 -8.16 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

2 102 0.00 -0.06 0.00 0.00 ( 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction -0.36 0.26 0.14 -0.36 

3 169 0.00 -0.02 0.00 0.00 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.01 0.01 0.00 

4 223 0.00 0.06 0.00 0.02 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

5 264 0.00 -0.06 0.00 -0.02 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

6 316 0.01 0.10 0.00 0.00 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

7 362 0.00 -0.03 0.00 0.00 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

J 
8 404 -0.02 -0.06 o.oo -0.02 0.00 t_o 0. 00) 0.00 to 0.00) 

'~,./ 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

9 450 -0.02 -0.04 0.00 -0.01 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

10 491 0.01 0.03 0.00 0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

11 515 -0.02 -0.03 -0.01 -0.01 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

12 538 0.01 0.01 0.00 0.00 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

13 550 -0 .11 -0.12 -0.03 -0.03 0.00 to 0. 00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

2 102 -0.02 -0.06 0.00 0.00 0.00 to 0. 00) 0.00 to 0.00) 
3 169 0.00 -0.02 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
4 223 0.00 0.06 0.00 0.02 0.00 to 0. 00) 0.00 to 0. 00) 
5 264 -0.01 -0.06 0.00 -0.02 0.00 to 0. 00) 0.00 to 0.00) 
6 316 0.02 0.10 0.00 0.00 0.00 to 0.00) 0.00 to 0.00) 
7 362 -0.01 -0.02 0.00 0.00 0.00 to 0. 00) 0.00 to 0.00) ✓ 
8 404 -0.03 -0.06 -0.01 -0.01 0.00 to 0.00) 0.00 to 0. 00) 
9 450 -0.03 -0.04 0.00 -0.01 0.00 to 0. 00) 0.00 to o. oo) k- 'PY-~A-

10 491 0.02 0.02 0.00 0.00 0.00 to 0. 00) 0.00 to 0.00) 
11 515 -0.03 -0.02 -0.01 -0.01 0.00 to 0.00) 0.00 to 0. 00) 

fl .-2.tf 



12 538 
13 550 

0.01 
-0.16 

0.01 
-0.01 

0.00 
-0.04 

0.00 
0.00 

( o.oo to 
( 0.00 to 

0.00) ( 0.00 to 
O • O O) ( O . o o to 

0.00) 
0. 00) 

Noncomp dead end reactions do not include weight of girder extensions. 
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BRIDGE 69801 J, K, L, M, & N 
Girder System : Analysis Output Reactions - Girder 7 

( Girder 7 Service Vertical Reactions - k - &,~cL---r A ~-< 3A 
I 

~ &, r&..u-- t) 3E. 
Supp/Node Noncomp Super- Max Min Sidewalk 

Dead Imposed Live+ Live+ Max Min 
Dead Impact Impact 

Governing 

1 63 40.23 16.42 66.53 -7.67 0.00 0.00 
Steel 7.41 
Concrete 32.82 

Global X concurrent LL+I rot. 0.0001 -0.0002 deg 
Global y concurrent LL+I rot. 0.0010 -0.0006 deg ✓ 

2 llO 65.60 18.36 95.28 -10.03 0.00 0.00 ~ ?:1-~E.. 
Steel 16.14 
Concrete 49.46 

Global X concurrent LL+I rot. 0.0003 -0.0001 deg 
Global y concurrent LL+I rot. -0.0010 -0.0009 deg 

3 176 60.72 21.15 75.76 -13 .10 0.00 0.00 
Steel 11.ll 
Concrete 49.60 

Global X concurrent LL+I rot. 0.0000 -0.0001 deg 
Global y concurrent LL+I rot. 0.0006 -0.0003 deg 

4 225 77. 76 33.00 68.32 -13. 96 0.00 0.00 
Steel 11. 39 
Concrete 66.37 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

5 266 96. 70 38.30 78 .15 -12.94 0.00 0.00 
Steel 15.22 
Concrete 81. 48 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

6 320 97.52 38.18 77.78 -12.50 0.00 0.00 
Steel 15.76 
Concrete 81.76 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg 

7 365 68.65 23.22 74.22 -18.80 0.00 0.00 
Steel ll .23 
Concrete 57.41 

Global X concurrent LL+I rot. 0.0000 0.0000 deg 
Global y concurrent LL+I rot. 0.0000 0.0000 deg ✓ 

8 408 109.61 20.81 85.36 -17.80 0.00 0.00 ¢=. P<o-5A 
Steel 23.51 
Concrete 86.10 

Global x concurrent LL+I rot. 0.0000 0.0000 deg 

f/-20 



Global y concurrent LL+I rot. 

9 456 80.33 22.19 
Steel 18.71 
Concrete 61.62 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

10 492 86.24 24.02 
Steel 18.93 
Concrete 67.31 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

11 519 68.52 27.19 
Steel 11.33 
Concrete 57.19 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

12 540 63.62 25.50 
Steel 9.32 
Concrete 54.30 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

13 553 66.61 26.26 
Steel 11. 65 
Concrete 54.96 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

14 570 34.09 12.79 
Steel 6.70 
Concrete 27.39 

Global x concurrent LL+I rot. 
Global y concurrent LL+I rot. 

Truck Loading 

1 63 
2 110 
3 176 
4 225 
5 266 
6 320 
7 365 
8 408 
9 456 

10 492 
11 519 
12 540 
13 553 
14 570 

Lane Loading 

1 63 
2 110 
3 176 
4 225 
5 266 
6 320 
7 365 
8 408 

0.0000 

73.91 

0.0000 
0.0000 

68.77 

0.0000 
0.0000 

66.54 

0.0000 
0.0000 

63.56 

0.0000 
0.0000 

67.48 

0.0000 
0.0000 

50.99 

0.0000 
0.0000 

66.16 
95.28 
75.47 
63.84 
67.12 
68.99 
70.42 
72.69 
68.15 
67.88 
65.48 
63.25 
67.48 
50.99 

56.68 
78.65 
66.02 
68.22 
78.12 
77.58 
73.97 
85.22 

0.0000 deg 

-15.60 0.00 

0.0000 deg 
0.0000 deg 

-10.56 0.00 

0.0000 deg 
0.0000 deg 

-12.87 0.00 

0.0000 deg 
0.0000 deg 

-14.12 0.00 

0.0000 deg 
0.0000 deg 

-10.15 

0.0000 deg 
0.0000 deg 

-2.49 

0.0000 deg 
0.0000 deg 

-0.75 
-0.66 
-0.28 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-7.27 
-8.69 

-12 .11 
-13.47 
-12.93 
-12 .11 
-18.40 
-17.31 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

fl-Z/ 



/e.,,-:.·vt•\ 
9 456 73.79 -14.78 t/ 1-is l ID 

10 492 68.61 -9. 72 
11 519 66.19 -12. 75 
12 540 61.47 -13.96 
13 553 62.34 -8.41 
14 570 37.96 -1.92 

Fatigue Truck 

1 63 356.99. -49.09 
2 110 376.58 -46.03 
3 176 1073.71 -160.95 
4 225 317.89 -45.20 
5 266 851.47 -101.84 
6 320 267.12 -52.32 
7 365 302.04 -65.67 
8 408 328.20 -68.96 
9 456 228.12 -45.03 

10 492 271.82 -58.75 
11 519 699.31 -108.44 
12 540 137. 97 -24.93 
13 553 121.12 -14.80 
14 570 64.25 -3. 62 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

2 63 0.00 0.02 0.00 0.00 ( 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction -0.30 0.84 0.84 -0.30 

3 110 0.00 -0.08 0.00 -0.01 ( 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction -0.14 0.07 0.00 -0.16 

4 176 0.00 -0.03 0.00 0.00 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.01 0.01 0.00 

\~ 5 225 0.00 0.06 0.00 0.02 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

6 266 0.01 -0.06 0.00 -0.02 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

7 320 0.01 0 .11 0.00 0.00 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

8 365 0.00 -0.01 0.00 0.01 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

9 408 -0.02 -0.06 0.00 -0.01 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 ✓ 

10 456 -0.01 -0.04 0.00 -0.01 0.00 to 0.00) 0.00 to o.ool,t-PL\-?>A 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

11 492 0.03 0.03 0.01 0.01 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

12 519 0.00 -0.05 0.00 -0.01 0.00 to 0.00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

13 540 0.03 0.02 0.01 0.00 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

14 553 -0.10 -0 .11 -0.03 -0.03 0.00 to 0. 00) 0.00 to 0. 00) 
Concurrent live vertical reaction 0.00 0.00 0.00 0.00 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 



Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range ✓~M 
I\ tors flex tors flex tors flex yjz~\10 ,f 

2 63( 0.01 0.02 0.00 0.00 { 0.00 to 0.00) { 0.00 to 0. 00) 
3 110/ -0.01 -0.07 0.00 -0.01 { 0.00 to 0. 00) { 0.00 to 0. 00) 
4 176' 0.00 -0.02 0.00 0.00 { 0.00 to 0. 00) { 0.00 to 0. 00) 
5 225 0.00 0.06 0.00 0.02 { 0.00 to 0.00) { 0.00 to 0.00) 
6 

2~ 
0.00 -0.06 0.00 -0.02 { 0.00 to 0. 00) { 0.00 to 0. 00) 

7 32 0.02 0.10 0.00 0.00 { 0.00 to 0.00) { 0.00 to 0. 00) 
8 3 15 0.00 -0.01 0.00 0.01 { 0.00 to 0.00) { 0.00 to 0. 00) v I 
9 4o/8 -0.03 -0.06 -0.01 -0.01 { 0.00 to 0.00) { 0.00 to 0. 00) 

10 456 -0.02 1==:o.@_ 0.00 [:o. 01} { 0.00 to 0. 00) { 0.00 to 0. 00) /::- ?'-I -?,A-
11 492 0.04 0.02 0.01 0.00 { 0.00 to 0.00) { 0.00 to 0. 00) 
12 i!~ -0.02 -0.04 -0.01 -0.01 { 0.00 to 0.00) { 0.00 to 0. 00) 
13 0.03 0.00 0.01 0.00 { 0.00 to 0. 00) { 0.00 to 0. 00) 
14 53 -0.12 -0.08 -0.03 -0.02 { 0.00 to 0. 00) { 0.00 to 0. 00) 

Noncomp dead end reactions do not include weight of girder extensions. 

l}-Z.1 



BRIDGE 69801 J, K, L, M, & N 
Girder System : Analysis Output Reactions - Girder 8 

I( 
Girder 8 Service Vertical Reactions - k 

Supp/Node Noncomp Super- Max Min Sidewalk 
Dead Imposed Live+ Live+ Max Min 

Dead Impact Impact 

Governing 

1 184 48.40 18.80 65.22 -14.31 0.00 0.00 
Steel 8.83 
Concrete 39.57 

Global X concurrent LL+I rot. 0.0020 -0.0004 deg 
Global y concurrent LL+I rot. -0.0034 -0.0002 deg 

2 230 76.94 32.20 62.93 -9.84 0.00 0.00 
Steel 12.99 
Concrete 63.95 

Global X concurrent LL+I rot. -0.0006 -0.0004 deg 
Global y concurrent LL+I rot. 0.0022 -0.0034 deg 

3 268 71.57 28 .43 64.86 -10.68 0.00 0.00 
Steel 11.06 
Concrete 60.52 

Global X concurrent LL+I rot. 0.0019 -0.0011 deg 
Global y concurrent LL+I rot. 0.0028 -0.0022 deg 

(_j 4 297 50.82 21. 36 63.10 -11. 03 0.00 0.00 
Steel 7.60 
Concrete 43.22 

Global X concurrent LL+I rot. 0.0022 -0.0034 deg 
Global y concurrent LL+I rot. 0.0032 -0.0047 deg 

5 336 76. 71 30.47 63.99 -9.35 0.00 0.00 
Steel 11.62 
Concrete 65.09 

Global X concurrent LL+I rot. -0.0003 -0.0003 deg 
Global y concurrent LL+I rot. 0.0020 -0.0030 deg 

6 384 71. 86 28.69 63.85 -10.85 0.00 0.00 
Steel 11. 01 
Concrete 60.85 

Global X concurrent LL+I rot. 0.0019 -0.0010 deg 
Global y concurrent LL+I rot. 0.0026 -0.0022 deg 

7 415 52.07 21.13 60.31 -9.70 0.00 0.00 
Steel 7.44 
Concrete 44.63 

Global X concurrent LL+I rot. 0.0025 -0. 0016 deg 
Global y concurrent LL+I rot. 0.0028 -0.0015 deg 

8 451 70.02 26.41 59.77 -8.37 0.00 0.00 
I Steel 9.51 
' \ Concrete 60.51 

Global x concurrent LL+I rot. -0.0007 -0.0020 deg 

A-,o 



Global y concurrent LL+I rot. 0.0026 -0.0045 deg 

9 487 68.88 26.61 60.41 -7.85 0.00 0.00 
Steel 9.01 
Concrete 59.87 

Global X concurrent LL+I rot. 0.0002 -0.0007 deg 
Global y concurrent LL+I rot. 0.0027 -0.0028 deg 

10 516 70. 72 26.55 60.10 -8.31 0.00 0.00 
Steel 9.10 
Concrete 61.62 

Global X concurrent LL+I rot. 0.0000 0.0004 deg 
Global y concurrent LL+I rot. -0.0011 0.0034 deg 

11 539 21.00 8.50 42.76 -6.43 0.00 0.00 
Steel 2.60 
Concrete 18.40 

Global X concurrent LL+I rot. -0.0020 0.0009 deg 
Global y concurrent LL+I rot. -0.0004 0.0017 deg 

Truck Loading 

1 184 65.07 -3.44 
2 230 62.75 -3.18 
3 268 64.74 -3.00 
4 297 62.92 -2.78 
5 336 63.90 -2.79 
6 384 63.60 -2. 71 
7 415 60.19 -1.54 
8 451 59.57 -1. 83 
9 487 60.39 -1.68 

10 516 60.10 -1.87 
11 539 42.76 -1.10 

Lane Loading 

1 184 57.54 -12.05 
2 230 62.54 -8.55 
3 268 63.85 -10.68 
4 297 57.54 -10.59 
5 336 63.80 -8.20 
6 384 63.36 -10.77 
7 415 55.46 -9.70 
8 451 56.54 -7.15 
9 487 57.94 -7.82 

10 516 56.18 -6.64 
11 539 31. 56 -5.04 

Fatigue Truck 

1 184 401.84 -58.74 
2 230 421. 36 -52.42 
3 268 1121. 20 -167.93 
4 297 360,66 -51.78 
5 336 898.67 -107.91 
6 384 313.80 -59.36 
7 415 343.17 -71.39 
8 451 371.26 -74.57 
9 487 271. 63 -49.67 

10 516 314.98 -64.25 
11 539 727.32 -112.64 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead 
x-axis y-axis 

2 184 0.00 0.01 

Superimp Dead 
x-axis y-axis 

0.00 0.00 

LL+I+SDWK Range 
x-axis y-axis 

0.00 to 0.00) (-0.01 to 0.01) 

l/-3L 



Concurrent live vertical reaction 0.88 -1. 90 -1. 89 -1.22 

3 230 0.01 -0.02 0.00 -0.01 ( 0.00 to 0.00) (-0.01 to 0.01) 
Concurrent live vertical reaction -0.72 -1.56 -0.87 -1.78 

4 268 0.02 -0.05 0.00 -0.01 0.00 to 0.01) ( 0.00 to 0.01) 
Concurrent live vertical reaction 0.68 0.10 -1. 33 0.10 

5 297 -0.01 0.01 0.00 0.01 0.00 to 0.00) (-0.01 to 0. 01) 
Concurrent live vertical reaction 0.43 -0.97 -1. 65 -1.02 

6 336 0.00 -0.03 0.00 -0.01 ( 0.00 to 0. 00) (-0. 01 to 0. 01) 
Concurrent live vertical reaction -0.88 -1.47 -0.88 -1. 60 

7 384 0.01 -0.03 0.00 -0.01 0.00 to 0.01) ( 0.00 to 0. 01) 
Concurrent live vertical reaction 0.74 -0.42 -0.86 -0.32 

8 415 -0.02 -0.01 -0.01 0.00 ( 0.00 to 0.00) ( 0.00 to 0. 00) 
Concurrent live vertical reaction -1.12 -0.07 -0.98 -0.43 

9 451 0.00 -0.01 0.00 0.00 0.00 to 0.00) (-0. 01 to 0.01) 
Concurrent live vertical reaction 0.52 0.40 -0.88 -0.80 

10 487 0.00 0.01 0.00 0.00 ( 0.00 to 0. 00) ( 0.00 to 0. 01) 
Concurrent live vertical reaction -0.33 -1.11 -0.33 -1.05 

11 516 0.08 -0.14 0.02 -0. 03 0.00 to 0.00) 0.00 to 0.00) 
Concurrent live vertical reaction 0.62 -0.55 0.60 -0.59 

Noncomp dead. end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

I 2 184 0.00 0.01 0. 00 0.00 ( 0.00 to 0.00) (-0.01 to 0.00) 
\,____ 3 230 0.01 -0.02 0. 00 -0.01 ( 0.00 to 0.00) (-0. 01 to 0. 01) 

4 268 0.03 -0.04 0.01 -0.01 (-0.01 to 0.00) (-0.01 to 0.01) 
5 297 -0.01 0.01 -0.01 0.00 ( 0.00 to 0.00) (-0. 01 to 0.00) 
6 336 0.01 -0.03 0.00 -0.01 ( 0.00 to 0.00) (-0. 01 to 0. 00) 
7 384 0.02 -0.03 0.01 -0.01 (-0. 01 to 0.00) (-0.01 to 0. 01) 
8 415 -0.01 -0.01 -0.01 0.00 ( 0.00 to 0. 00) (-0.01 to 0. 00) 
9 451 0.01 -0.01 0.00 0.00 ( 0.00 to 0.00) (-0. 01 to 0. 00) 

10 487 -0.01 0.01 0. 00 0.00 ( 0.00 to 0.00) (-0. 01 to 0.00) 
11 516 0 .13 -0.08 0.03 -0.02 ( 0.00 to 0.00) ( 0.00 to 0.00) 

Noncomp dead end reactions do not include weight of girder extensions. 



BRIDGE 69801 J, K, L, M, & N 
Girder System Analysis Output Reactions - Girder 9 &nr-~ ~ ¼, ~E. 

( Girder 9 Service Vertical Reactions - k 
✓ C..,::SW\ 

qfz,~,1~ 

Supp/Node Noncomp Super- Max Min Sidewalk 
Dead Imposed Live+ Live+ Max Min 

Dead Impact Impact 

Governing 

1 180 13. 99 7.26 37.36 -4.01 0.00 0.00 
Steel 2.31 
Concrete 11.67 

Global X concurrent LL+I rot. -0.0043 0.0008 deg 
Global y concurrent LL+I rot. 0.0078 -0.0035 deg 

2 137 50.26 23.30 52.29 -5.42 0.00 0.00 
Steel 7.33 
Concrete 42.92 

Global X concurrent LL+I rot. -0.0060 -0.0001 deg 
Global y concurrent LL+I rot. 0.0106 -0.0022 deg 

3 88 60.11 24.96 80.11 -4.22 0.00 0.00 
Steel 9.30 
Concrete 50.81 

Global X concurrent LL+I rot. 0.0047 -0.0020 deg 
Global y concurrent LL+I rot. 0.0034 -0.0011 deg 

! 
~} 

4 78 51. 81 17.51 69.93 -10.33 0.00 0.00 
Steel 9.17 
Concrete 42.64 

Global X concurrent LL+I rot. -0.0046 -0.0031 deg 
✓ Global y concurrent LL+I rot. 0.0286 -0.0060 deg 

5 122 97.92 22.52 98.03 -10.31 0.00 0.00 I:;;:.. P:l-~E. 
Steel 22.94 
Concrete 74.98 

Global X concurrent LL+I rot. 0.0008 -0.0001 deg 
Global y concurrent LL+I rot. 0.0071 -0.0045 deg 

6 188 54.12 i9.00 66.87 -7.44 0.00 0.00 
Steel 10.95 
Concrete 43.17 

Global X concurrent LL+I rot. 0.0011 -0.0018 deg 
Global y concurrent LL+I rot. 0.0049 -0.0102 deg 

7 231 70.91 29.22 62. 77 -5.40 0.00 0.00 
Steel 11. 06 
Concrete 59.86 

Global X concurrent LL+I rot. 0.0031 -0.0021 deg 
Global y concurrent LL+I rot. 0.0091 -0.0063 deg 

8 _269 73.32 28.27 66.49 -8.14 0.00 0.00 

(\ 
Steel 11.55 
Concrete 61.78 

'---· 

Global x concurrent LL+I rot. 0.0024 -0.0023 deg 

A-33 



Global y concurrent LL+I rot. 0. 0072 -0.0069 deg 

9 299 56.24 22.47 65.19 -8.49 0.00 0.00 
Steel 8.71 
Concrete 47.53 

!( 
Global X concurrent LL+I rot. 0.0048 -0.0030 deg -, 

Global y concurrent LL+I rot. 0.0173 -0.0115 deg 

10 337 77. 60 30.01 66.39 -5.27 0.00 0.00 
Steel 11.92 
Concrete 65.68 

Global X concurrent LL+I rot. 0.0083 -0.0020 deg 
Global y concurrent LL+I rot. 0.0242 -0.0060 deg 

11 385 72. 91 28 .47 66.32 -7.43 0.00 0.00 
Steel 11.18 
Concrete 61. 72 

Global X concurrent LL+I rot. 0.0025 -0.0035 deg 
Global y concurrent LL+I rot. 0.0074 -0.0090 deg 

12 416 53.95 21. 00 60.72 -7.12 0.00 0.00 
Steel 7. 93 
Concrete 46.02 

Global X concurrent LL+I rot. 0.0034 -0.0037 deg 
Global y concurrent LL+I ro):. 0. 0119 -0.0107 deg 

13 452 72. 76 26.33 60.98 -5. 71 0.00 0.00 
Steel 9.84 
Concrete 62.92 

il Global X concurrent LL+I rot. 0. 0049 -0.0039 deg 
Global y concurrent LL+I rot. 0.0061 -0.0054 deg 

14 488 71. 57 26.54 62 .30 -5.59 0.00 0.00 
Steel 9.55 
Concrete 62.02 

Global X concurrent LL+I rot. -0.0063 0.0015 deg 
Global y concurrent LL+I rot. -0.0084 0.0024 deg 

15 517 73.97 26.63 62.20 -5.88 0.00 0.00 
Steel 9.81 
Concrete 64.15 

Global X concurrent LL+I rot. -0.0056 0.0017 deg 
Global y concurrent LL+I rot. -0.0089 0.0030 deg 

16 537 22.08 8.49 41.96 -4.97 0.00 0.00 
Steel 2.90 
Concrete 19.18 

Global X concurrent LL+I rot. -0.0020 0.0016 deg 
Global y concurrent LL+I rot. -0.0112 0.0052 deg 

Truck Loading 

1 180 37.36 -1. 31 
2 137 52.29 -0.98 
3 BB 80.04 -0.84 
4 78 69.93 -1. SB 

( 5 122 97.02 -2.10 

-l 6 188 66.35 -1. 40 
7 231 61. 56 -1.57 
8 269 65.83 -2.01 
9 299 65.19 -1.78 
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10 337 65.88 -1.57 
11 385 65.94 -1. 52 
12 416 60. 72 -1.50 
13 452 60.52 -1.17 
14 488 62.16 -1.33 

,· 15 517 62.20 -1.41 ( 
16 537 41.96 -0.74 

Lane Loading 

1 180 27.82 -2.99 
2 137 45.64 -3. 96 
3 88 66.69 -3.63 
4 78 60.58 -9.57 
5 122 88.20 -9.60 
6 188 57.51 -6.82 
7 231 57.81 -4.40 
8 269 61.95 -7.61 
9 299 56.74 -8.48 

10 337 61. 59 -4.33 
11 385 61.76 -7.07 
12 416 53.61 -7.12 
13 452 55.74 -4.74 
14 488 57.48 -5.52 
15 517 56.41 -4.53 
16 537 30.93 -3.85 

Fatigue Truck 

1 180 143.86 -21.88 
2 137 435.22 -62.09 
3 88 474.58 -55.00 
4 78 1167. 62 -174.83 
5 122 430.08 -58.49 
6 188 941.15 -112.72 
7 231 354.86 -62.85 
8 269 389.76 -76.70 
9 299 415. 36 -79.40 

10 337 318.94 -53.08 
11 385 361. 64 -68.94 

"-j 12 416 768.13 -116.76 
13 452 180.67 -28.78 
14 488 164.54 -18.17 
15 517 107.75 -7.49 
16 537 27.21 -3.30 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

1 180 0.04 0.02 0.01 0.01 (-0. 01 to 0.00) ( 0.00 to 0.01) 
Concurrent live vertical reaction 3.92 -0 .11 -0 .11 3 .92 

2 137 0.01 0.01 0.00 0.00 (-0.01 to 0. 01) (-0.01 to 0. 01) 
Concurrent live vertical reaction 5.12 3.82 3.82 5.23 

3 88 -0.01 -0.01 0.00 -0.01 (-0.01 to 0. 01) (-0.01 to 0. 01) 
Concurrent live vertical reaction 5.08 5.39 5.25 5.15 

4 78 0.03 0.08 0.01 0.02 (-0. 01 to 0.00) (-0. 01 to 0.03) 
Concurrent live vertical reaction 6.33 -0.86 3.31 6.42 

5 122 0.00 0.01 0.00 0.00 0.00 to 0. 00) (-0. 02 to 0.02) 
Concurrent live vertical reaction 8. 96 5.28 5.28 8.96 

6 188 0.00 -0.08 0.00 -0.01 0.00 to 0. 00) (-0. 03 to 0.01) 
Concurrent live vertical reaction 3.88 4.60 5.10 3.88 

7 231 -0.01 0.02 0.00 0.01 (-0. 01 to 0.01) (-0. 02 to 0.02) 

' Concurrent live vertical reaction 6.46 5.08 6.46 5.08 
'' \ 8 269 0.01 -0.03 0.00 -0.01 (-0.01 to 0. 01) (-0. 02 to 0.02) , ____ 

Concurrent live vertical reaction 5.89 4.07 5.89 4.07 
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9 299 0.01 -0.02 0.00 -0.01 (-0. 01 to 0. 01) (-0.03 to 0.02) 
Concurrent live vertical reaction -0.65 5.84 -0.65 5.84 

10 337 0.00 0.01 0.00 0.01 (-0.01 to 0. 01) (-0.02 to 0.02) 
Concurrent live vertical reaction 3.39 6.15 3.47 6.15 

' ( ( 11 385 0.01 -0.03 0.00 -0.01 (-0. 01 to 0.01) (-0. 02 to 0.02) 
I 

Concurrent live vertical reaction 5.65 3. 96 5.65 3.90 

12 416 0.01 -0. 03 0.00 -0.01 (-0.01 to 0. 00) (-0. 03 to 0. 01) 
Concurrent live vertical reaction 1.13 -0.83 1.13 -0.83 

13 452 0.00 0.00 0.00 0.00 (-0.01 to 0.01) (-0. 01 to 0.02) 
Concurrent live vertical reaction 2.26 2.81 2.46 2.79 

14 488 0.00 -0 .. 01 0.00 0.00 (-0. 01 to 0.02) (-0.02 to 0.02) 
Concurrent live vertical reaction 4.19 1. 96 4.19 1. 96 

15 517 -0.01 0. 00 0.00 0.00 (-0.01 to 0. 01) (-0.02 to 0. 01) 
Concurrent live vertical reaction 3.98 2.54 3.98 2.54 

16 537 0.08 -0. 13 0.02 -0.03 0.00 to 0.00) (-0. 02 to 0. 01) 
Concurrent live vertical reaction 0.74 -0.42 0.74 -0.42 

Noncomp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

1 180 0.04 -0.02 0.01 -0.01 ( 0.00 to 0. 01) ( 0.00 to 0. 01) 
2 137 0.01 0.00 0.00 0.00 ( 0.00 to 0. 01) ( 0.00 to 0. 01) 
3 88 -0.01 0.00 -0.01 0.00 ( 0.00 to 0. 01) (-0. 01 to 0. 01) 
4 78 0.06 0.06 0.01 0.02 (-0. 01 to 0.01) ( 0.00 to 0.03) 
5 122 0.00 0.01 0.00 0.00 ( 0.00 to 0.00) (-0. 02 to 0.02) 
6 188 0.01 -0.08 0.00 -0.01 ( 0.00 to 0.00) (-0.03 to 0. 01) 
7 231 -0.01 0.02 -0.01 0.01 (-0.01 to 0. 01) (-0.02 to 0.02) 
8 269 0.02 -0.03 0.01 -0.01 (-0.01 to 0. 00) (-0.03 to 0. 01) 
9 299 0.01 -0.02 0.00 0.00 (-0. 01 to 0.00) (-0. 03 to 0. 01) 

10 337 -0.01 0.01 0.00 0.01 (-0. 01 to 0.01) (-0.03 to 0.02) 
11 385 0.02 -0.02 0.01 -0.01 (-0.01 to 0.00) (-0.03 to 0. 01) 
12 416 0.03 -0.02 0.01 -0.01 (-0. 01 to 0. 00) (-0.03 to 0. 00) 
13 452 0.00 0.00 0.00 0.00 (-0. 01 to 0. 01) (-0. 02 to 0. 01) 
14 488 0.01 -0.01 0.00 0.00 (-0.02 to 0.01) (-0.02 to 0. 01) 
15 517 -0.01 0.00 0.00 0.00 (-0. 02 to 0. 01) (-0. 02 to 0. 00) 
16 537 0 .13 -0.08 0.03 -0.02 ( 0.00 to 0. 00) (-0. 02 to 0. 00) 

Noncomp dead end reactions do not include weight of girder extensions. 
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Girder 10 Service Vertical Reactions - k f, oyv"I f() OX 

Supp/Node 

Governing 

1 185 
Steel 

Noncomp 
Dead 

13.88 
1.91 

Concrete 11. 97 

Super­
Imposed 
Dead 

6.29 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

2 144 53.64 21. 96 
Steel 7.33 
Concrete 46.32 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

3 106 54.21 20.40 
Steel 7.27 
Concrete 46.94 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

4 96 50.90 15.92 
Steel 8 .11 
Concrete 42.79 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

5 133 88.48 19.12 
Steel 17.05 
Concrete 71.44 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

6 195 53.37 17.35 
Steel 8.29 
Concrete 45.09 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

7 233 71.85 28.64 
Steel 10.24 
Concrete 61.62 

Global X concurrent LL+I rot. 
Global y concurrent LL+I rot. 

8 271 72.24 28.47 
Steel 11.22 
Concrete 61.02 

Global x concurrent LL+I rot. 

Max 
Live+ 
Impact 

37.33 

-0.0245 
0.0197 

54.43 

0.0052 
0.0224 

56.54 

0.0193 
0.0052 

60.40 

0.0173 
0.0147 

65.18 

0.0024 
0.0042 

64.25 

0.0144 
0.0348 

63.41 

0.0167 
0.0356 

62.99 

0.0048 

Min 
Live+ 
Impact 

-6.66 

0.0007 
-0.0092 

-7.63 

-0.0005 
-0.0060 

-6.94 

-0.0040 
-0.0037 

-9.25 

-0.0025 
-0.0002 

-10.83 

-0.0023 
-0.0193 

-13.95 

-0.0015 
-0.0064 

-9.85 

-0.0078 
-0.0149 

-12.19 

-0.0077 

Sidewalk 
Max Min 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 
deg 

0.00 0.00 

deg 

t .!,,.. 
01..,l ?l,\ I 

✓ 
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Global y concurrent LL+I rot. 0.0008 -0.0198 deg 

9 301 52.83 22.17 64.24 -11.37 0.00 0.00 
Steel 8.01 
Concrete 44.82 

Global X concurrent LL+I rot. 0. 0132 -0.0080 deg 
Global y concurrent. LL+I rot. 0.0562 -0.0484 deg 

10 339 75.73 29.81 63.07 -8.99 0.00 0.00 
Steel 11. 62 
Concrete 64.10 

Global X concurrent LL+I rot. 0.0157 -0. 0071 deg 
Global y concurrent LL+I rot. 0.0354 -0.0141 deg 

11 387 70.99 28.29 63.25 -10.95 0.00 0.00 
Steel 10.64 
Concrete 60.36 

Global X concurrent LL+I rot. 0.0099 -0.0087 deg 
Global y concurrent LL+I rot. -0.0031 -0.0159 deg 

12 418 51.07 20.78 60.29 -8.70 0.00 0.00 
Steel 7.17 
Concrete 43.90 

Global X concurrent LL+I rot. 0.0185 -0.0125 deg 
Global y concurrent LL+I rot. 0.0456 -0.0465 deg 

13 453 68.89 26.01 59.85 -8.20 0.00 0.00 
Steel 8.76 
Concrete 60.13 

Global X concurrent LL+I rot. 0.0288 -0.0177 deg 
Global y concurrent LL+I rot. 0.0340 -0.0138 deg 

14 489 68.59 26.44 60.03 -7.59 0.00 0.00 
Steel 8.90 
Concrete 59.70 

Global X concurrent LL+I rot. 0.0378 -0.0227 deg 
Global y concurrent LL+I rot. 0.0357 -0.0324 deg 

15 518 70.35 26.36 60.14 -8 .13 0.00 0.00 
Steel 9.16 
Concrete 61.19 

Global X concurrent LL+I rot. 0.0086 0.0063 deg 
Global y concurrent LL+I rot. -0.0004 0. 0096 deg 

16 536 20.42 8.33 42.77 -6. 71 0.00 0.00 
Steel 2.51 
Concrete 17. 91 

Global X concurrent LL+I rot. -0.0199 0.0049 deg 
Global y concurrent LL+I rot. -0.0752 0.0218 deg 

Truck Loading 

1 185 37.33 -3.20 
2 144 54.43 -2.74 
3 106 56.47 -2.22 
4 96 60.38 -3.57 
5 133 64.90 -4.33 
6 195 64.23 -5.82 
7 233 62.95 -4.81 
8 271 62.64 -7.23 
9 301 64.07 -5.20 
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10 339 62.77 -4.25 
11 387 62.96 -6.12 
12 418 60.16 -4.95 
13 453 59.63 -5.24 
14 489 60.01 -4.31 

( ~ 15 518 60.14 -4.91 
16 536 42.77 -4.77 

Lane Loading 

1 185 26.40 -4.95 
2 144 46.81 -6.37 
3 106 49.01 -6.55 
4 96 53.96 -8.62 
5 133 64.23 -10.27 
6 195 59.65 -12.76 
7 233 61.37 -8.76 
8 271 62.39 -11. 54 
9 301 59.00 -11.14 

10 339 62.01 -8.14 
11 387 62.03 -10.89 
12 418 54.69 -8.70 
13 453 55.92 -7.01 
14 489 57.45 -7.59 
15 518 55.97 -6.52 
16 536 31.48 -5.25 

Fatigue Truck 

1 185 167.82 -25.58 
2 144 471.73 -66.77 
3 106 513.06 -59.21 
4 96 1208.16 -180.67 
5 133 475.61 -65.44 
6 195 984.34 -121.95 
7 233 399.75 -69.01 
8 271 435.68 -84.85 
9 301 459.02 -85.97 

10 339 365.29 -59.02 

(( 11 387 407.59 -76.11 
12 418 808.70 -121.94 
13 453 223.53 -34.29 
14 489 207.59 -22.70 
15 518 150.88 -12.88 
16 536 55.06 -7.68 

Support Rotations - Degrees 

About global axes used in Girder Geometry table 

Supp/Node Noncomp Dead Superimp Dead LL+I+SDWK Range 
x-axis y-axis x-axis y-axis x-axis y-axis 

1 185 0.04 0.02 0.01 0.00 (-0. 04 to 0. 01) (-0.01 to 0.03) 
Concurrent live vertical reaction 19.23 0.06 0.06 26.73 

2 144 0.00 0.02 0.00 0.01 (-0. 03 to 0.03) (-0.02 to 0.05) 
Concurrent live vertical reaction 38.97 36.78 36.78 38.97 

3 106 -0.02 0.00 -0.01 0.00 (-0. 02 to 0.04) (-0.04 to 0.05) 
Concurrent live vertical reaction 36.83 39.70 39.70 38.91 

4 96 0.02 0.07 0.01 0.02 (-0.02 to 0.03) (-0.04 to 0. 08) 
Concurrent live :vertical reaction 33.72 48.09 48.09 33.72 

5 133 0.00 0.00 0.00 -0.01 (-0. 01 to 0. 01) (-0.05 to 0.05) 
Concurrent live vertical reaction 43. 72 43.57 43.57 43.72 

6 195 -0.01 -0.07 0.00 0.00 ( 0.00 to 0.01) (-0.09 to 0.05) 
Concurrent live vertical reaction -0.68 45.23 34.62 52.31 

7 233 -0.01 0.03 0.00 0.01 (-0. 02 to 0.04) (-0. 06 to 0. 08) 
I,, Concurrent live vertical reaction 40.88 43.08 40.88 42.96 

\(_ __ 8 271 0.01 -0.04 0.00 -0.01 (-0. 02 to 0.03) (-0.09 to 0.07) 
Concurrent live vertical reaction 41. 42 40.62 41. 69 40.62 
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9 301 0.01 -0.02 0.00 0.00 (-0.02 to 0.02) (-0 .12 to 0. 09) 
Concurrent live vertical reaction 45.28 51.47 31.23 51.47 

10 339 -0.01 0.01 0.00 0.01 (-0.02 to 0.04) (-0. 08 to 0. 08) 
Concurrent live vertical reaction 45.91 41.57 40.88 40.96 

' ! 11 387 0.00 -0.03 0.00 -0.01 (-0.02 to 0.04) (-0.09 to 0.07) 
Concurrent live vertical reaction 41. 06 40.23 41. 06 40.23 

12 418 0.01 -0.04 0.00 -0.01 (-0. 03 to 0.03) (-0 .11 to 0.07) 
Concurrent live vertical reaction 45.03 52.10 30.10 52.10 

13 453 -0.02 -0.01 -0.01 0.00 (-0. 02 to 0.08) (-0. 08 to 0.07) 
Concurrent live vertical reaction 48.27 42.97 39.40 41.70 

14 489 0.00 -0.01 0.00 0.00 (-0. 06 to 0.10) (-0. 08 to 0.07) 
Concurrent live vertical reaction 43.02 42. 71 38.68 41. 53 

15 518 0.00 0.00 0.00 0.00 (-0.06 to 0.07) (-0. 09 to 0.08) 
Concurrent live vertical reaction 40.05 35.75 40.05 43.14 

16 536 0.07 -0.13 0.02 -0.03 (-0.03 to 0 .01) (-0 .12 to 0.04) 
Concurrent live vertical reaction 35.88 -2.46 34.44 -2. 71 

Noncornp dead end reactions do not include weight of girder extensions. 

Torsional and flexural rotations - member local axes 

Supp/Node Noncornp Dead Superirnp Dead LL+I+SDWK Range 
tors flex tors flex tors flex 

1 185 0.04 -0.02 0.01 -0.01 (-0. 01 to 0.04) ( 0.02 to 0.02) 
2 144 0.01 0.01 0.01 0.01 ( 0.00 to 0.05) ( 0.02 to 0.05) 
3 106 -0.02 0.01 -0.01 0.00 ( 0.01 to 0.04) (-0. 01 to 0.06) 
4 96 0.05 0.06 0.01 0.01 (-0.01 to 0.03) (-0. 01 to 0. 0 9) 
5 133 0.00 0.00 0.00 -0.01 (-0.01 to 0.01) (-0. 04 to 0.06) 

( 6 195 0.00 -0.07 0.00 0.00 ( 0.00 to 0.01) (-0. 09 to 0.04) \_, 7 233 -0.02 0.03 -0.01 0.01 (-0.04 to 0.03) (-0. 09 to 0.06) 
8 271 0.02 -0.03 0.01 -0.01 (-0.03 to 0.02) (-0 .11 to 0.04) 
9 301 0.01 -0.01 0.00 0.00 (-0. 03 to 0. 01) (-0 .14 to 0.04) 

10 339 -0.01 0.01 -0.01 0.00 (-0. 03 to 0. 03) (-0 .10 to 0.05) 
11 387 0.01 -0.03 0.00 -0.01 (-0.03 to 0.03) (-0 .11 to 0.03) 
12 41B 0.04 -0.01 0.01 0.00 (-0. 04 to -0.01) (-0.12 to -0.05) 
13 453 -0.01 -0.02 -0.01 0.00 (-0. 05 to 0.06) (-0 .11 to 0.03) 
14 4B9 0.00 -0.01 0.00 0.00 (-0 .10 to 0. 06) (-0 .11 to 0.03) 
15 518 0.00 0.01 0.00 0.00 (-0.08 to 0.03) (-0 .11 to 0.03) 
16 536 0.12 -0.08 0.03 -0.02 (-0.03 to -0.01) (-0 .13 to -0.02) 

Noncornp dead end reactions do not include weight of girder extensions. 



BRIDGE 69801 J, K, L, M, & N ?r-, V\-l--e J Girder System: Analysis Output Self Weight - Girder 1 

:,._/ 15/ ID 
( /--. Girder 1 Noncomposite Self Weight 

Steel cross section, haunch, and slab 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 1. 03 k/ft 
1.03 k/ft 1.03 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 1. 03 k/ft 
1. 03 k/ft 1.03 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 1.43 k/ft 1.43 k/ft 
1. 53 k/ft 1. 68 k/ft 1.68 k/ft 1. 68 k/ft 1. 68 k/ft 
1.68 k/ft 1.68 k/ft 1. 68 k/ft 1. 68 k/ft 1. 76 k/ft 
1. 98 k/ft 1.74 k/ft 1. 68 k/ft 1. 68 k/ft 1. 68 k/ft 
1.68 k/ft 1. 68 k/ft 1. 68 k/ft 1. 68 k/ft 1. 68 k/ft 
1.92 k/ft 1.79 k/ft 1.78 k/ft 1. 67 k/ft 1. 66 k/ft 
1. 65 k/ft 1. 65 k/ft 1.64 k/ft 1. 63 k/ft 1. 63 k/ft 
1.62 k/ft 1.62 k/ft 1.57 k/ft 1. 56 k/ft 1. 56 k/ft 
1.56 k/ft 1.56 k/ft 1.56 k/ft 1. 56 k/ft 1. 59 k/ft 
1.09 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 1. 01 k/ft 1. 06 k/ft 
1. 06 k/ft 1. 06 k/ft 1. 01 k/ft 0.99 k/ft 0.99 k/ft 
0.99 k/ft 0.99 k/ft 0.99 k/ft 0.99 k/ft 0.99 k/ft 
1.03 k/ft 1.01 k/ft 0.99 k/ft 0.98 k/ft 0.97 k/ft 
0.97 k/ft 0.97 k/ft 0.98 k/ft 0.98 k/ft 0.97 k/ft 
1. 01 k/ft 0.95 k/ft 0.93 k/ft 0.87 k/ft 0.85 k/ft 
0.83 k/ft 0.80 k/ft 0.77 k/ft 0.97 k/ft 0.96 k/ft 
1. 00 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 
0.94 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 0. 94 k/ft 
0.98 k/ft 0.98 k/ft 0.94 k/ft 0.94 k/ft 0. 94 k/ft 
0.94 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 
0.94 k/ft 0.94 k/ft 0.97 k/ft 0.97 k/ft 0.97 k/ft 
0.97 k/ft 0.97 k/ft 0.97 k/ft 0.97 k/ft 0.97 k/ft 

(l 0.97 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.03 k/ft 0. 03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0. 03 k/ft 
0. 03 k/ft . 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0. 03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0. 03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft o·. 01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 1';:/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft O. 01 k/ft . 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 

'· I 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
·~··· 

0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0;07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.05 k/ft 
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0.05 k/ft 0.05 k/ft 0.05 k/ft 0. 05 k/ft 0.05 k/ft ✓(j:SW\ 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft t.\ f Z. 3, ' to 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft (( 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0. OS k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/.ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft. 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 

Total 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.11 k/ft 
1.11 k/ft 1.11 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.11 k/ft 
1.11 k/ft 1.11 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1. 51 k/ft 1.49 k/ft 
1. 60 k/ft 1. 76 k/ft 1. 76 k/ft 1.76 k/ft 1. 76 k/ft 
1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 83 k/ft 
2.06 k/ft 1. 82 k/ft 1. 76 k/ft 1.76 k/ft 1. 76 k/ft 
1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 
2.00 k/ft 1. 86 k/ft 1.85 k/ft 1. 74 k/ft 1. 73 k/ft 
1. 73 k/ft 1. 72 k/ft 1. 71 k/ft 1. 71 k/ft 1. 70 k/ft 
1. 70 k/ft 1. 70 k/ft 1. 64 k/ft 1. 63 k/ft 1. 63 k/ft 
1. 63 k/ft 1. 63 k/ft 1. 63 k/ft 1. 65 k/ft 1. 69 k/ft (C 1.16 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1. 09 k/ft 1.13 k/ft 
1.14 k/ft 1.13 k/ft 1. 09 k/ft 1.07 k/ft 1.07 k/ft 
1.07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 
1.11 k/ft 1. 09 k/ft 1.07 k/ft 1.06 k/ft 1.05 k/ft 
1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.08 k/ft 1. 02 k/ft 1. 01 k/ft 0.95 k/ft 0.93 k/ft 
0.90 k/ft 0.88 k/ft 0.85 k/ft 1. 04 k/ft 1. 03 k/ft 
1.07 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 
1. 02 k/ft 1. 02 k/ft 1.02 k/ft 1. 02 k/ft 1. 02 k/ft 
1.06 k/ft 1.06 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 
1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 
1. 02 k/ft 1. 02 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 

Bracing off of Girder 1 
0.51 K 0.29 K 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0.28 K 1.11 K 0. 96 K 
0.96 K 0.96 K 0.96 K 0.96 K 0. 96 K 
0.96 K 0.96 K 0.96 K 0.96 K 7 .11 K 
0.96 K 0.96 K 0.96 K 0.96 K 0.96 K 
0.96 K 0.96 K 0.96 K 0.96 K 0. 96 K 
0.96 K 7.01 K 0.96 K 0.96 K 0. 96 K 
0.96 K 0.96 K 0.96 K 0.96 K 0. 96 K 

j 0.96 K 0. 96 K 0.96 K 0.96 K 1. 02 K 
0. 36 K 0.36 K 0.36 K 0. 36 K 0.36 K 

JPIP-?>fl 15.98 Kl 0.36 K 0.36 K 0 .36 K 0.36 K 
p,S,-oA {2.93 K 0.29 K 0.28 K 0 .28 K 0.26 K 

0.27 K 0.27 K 2.19 K 0.23 K 0.19 K 
0.55 K 0.29 K 0.29 K 0 .29 K 0.29 K 
0.29 K 0.29 K 0.28 K 0.29 K 0.29 K 
0.29 K 0.29 K 0.28 K 0.29 K ;,29 K 

'(--
0.51 K PL! •:,A 

Half applied to each connected node. 

ll-'fz_ 



BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Self Weight - Girder 2 

,-· 

{ Girder 2 Noncomposite Self Weight 

Steel cross section, haunch, and slab 
1. 06 k/ft 1. 06 k/ft 1.06 k/ft 1. 06 k/ft 1. 06 k/ft 
1.06 k/ft 1.06 k/ft 1. 06 k/ft 1. 06 k/ft 1.12 k/ft 
1.12 k/ft 1.12 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 
1. 06 k/ft 1. 06 k/ft 1.06 k/ft 1. 06 k/ft 1.12 k/ft 
1.12 k/ft 1.12 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 
1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 
1. 06 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Total 
1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1.14 k/ft 

ll 1.14 k/ft 1.14 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1.14 k/ft 
1.14 k/ft 1.14 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 

Bracing off of Girder 2 
0.51 K 0.29 K 0.29 K 0.29 K 0 .29 K 
0.28 K 0.28 K 0.29 K 0.29 K 0.28 K 
0.29 K 0.29 K 0.29 K 1.11 K 

Half applied to each connected node. 



BRIDGE 69801 J, K, L, M, & N /c..srv1 
Girder System : Analysis Output Self Weight - Girder 3 Yltt3hD 

Girder 3 Noncomposite Self Weight 

Steel cross section, haunch, and slab 
1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1.06 k/ft 
1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1.06 k/ft 1. 06 k/ft 
1. 06 k/ft 1.06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 
1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 09 k/ft 1.14 k/ft 
1.15 k/ft 1.13 k/ft 1.09 k/ft 1.05 k/ft 1. 04 k/ft 
1. 02 k/ft 1. 00 k/ft 0.98 k/ft 0.95 k/ft 0.92 k/ft 
0.89 k/ft 1.10 k/ft 1. 08 k/ft 1. 04 k/ft 1. 00 k/ft 
0.96 k/ft 0.92 k/ft 0.88 k/ft 0.85 k/ft 0.82 k/ft 
0.81 k/ft 0.79 k/ft 0.75 k/ft 0.74 k/ft 0. 72 k/ft 
0. 71 k/ft 0.70 k/ft 0.68 k/ft 0.67 k/ft 0.66 k/ft 
0.66 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
IJ". 01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Total 
1.08 k/ft 1.08 kfH 1.08 k/ft 1.08 k/ft 1.08 k/ft 
1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 
1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 
1.08 k/ft 1.08 k/ft 1.08 k/ft 1.11 k/ft 1.16 k/ft 
1.17 k/ft 1.16 k/ft 1.11 k/ft 1. 07 k/ft 1.06 k/ft 
1. 04 k/ft 1. 02 k/ft 1.00 k/ft 0.97 k/ft 0.94 k/ft 
0.91 k/ft 1.13 k/ft 1.10 k/ft 1.06 k/ft 1. 02 k/ft 
0.98 k/ft 0.94 k/ft 0.90 k/ft 0.87 k/ft 0.84 k/ft 
0.83 k/ft 0.81 k/ft 0.77 k/ft 0.76 k/ft 0.74 k/ft 
0.73 k/ft 0.72 k/ft 0.71 k/ft 0.70 k/ft 0.69 k/ft 
0.68 k/ft 

, . .-JA\?~ V 
Bracing off /' 

of Gird~r 3 
lr.02 K 0.3 I 0.36 K 0.36 K 0 .36 K 
0.36 K 5.98 0.35 K 0.33 K 0 .30 K 
0.26 K 2.57 K 0. 32 K 0.31 K 0.28 K 
0.24 K 0.19 K O 0.14 K ~ 0.11 K 
0.12 K 0.55 

K \__3,~p5 V ~A'?'i V 
Half applied to each connected node. 

fJ - 4-lf 



BRIDGE 69801 J, K, L, M, &N 
Girder System: Analysis Output Self Weight - Girder 4 

(( Girder 4 Noncomposite Self Weight 

Steel cross section, haunch, and slab 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 1. 03 k/ft 
1.03 k/ft 1.03 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 1.03 k/ft 
1.03 k/ft 1. 03 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 1.43 k/ft 1.43 k/ft 
1. 53 k/ft 1. 68 k/ft 1. 68 k/ft 1. 68 k/ft 1. 68 k/ft 
1.68 k/ft 1.68 k/ft 1. 68 k/ft 1. 68 k/ft 1. 91 k/ft 
2.05 k/ft 1.78 k/ft 1.70 k/ft 1. 70 k/ft 1. 70 k/ft 
1.70 k/ft 1. 70 k/ft 1.70 k/ft 1. 70 k/ft 1. 70 k/ft 
1.95 k/ft 1.82 k/ft 1. 81 k/ft 1. 67 k/ft 1. 66 k/ft 
1.65 k/ft 1. 65 k/ft 1. 64 k/ft 1. 63 k/ft 1. 63 k/ft 
1. 64 k/ft 1. 64 k/ft 1. 58 k/ft 1. 56 k/ft 1. 56 k/ft 
1.56 k/ft 1.56 k/ft 1. 71 k/ft 1. 71 k/ft 1.20 k/ft 
1.16 k/ft 1. 01 k/ft 0.98 k/ft 0.95 k/ft 0.93 k/ft 
0.90 k/ft 0. 88 k/ft 0.86 k/ft 0.84 k/ft 0.88 k/ft 
0.88 k/ft 0.86 k/ft 0.82 k/ft 0.96 k/ft 0.93 k/ft 
0.89 k/ft 0.85 k/ft 0.81 k/ft 0.77 k/ft 0.73 k/ft 
0.69 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0. 01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 

'L- 0.03 k/ft 0. 03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft o. 03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0. 03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 0.03 k/ft 
0.01 k/ft 0.01 k/ft 0. 01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 
0.05 k/ft 0.05 k/ft 0.05 k/ft 0.05 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Total 

( 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.11 k/ft "-- 1.11 k/ft 1.11 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.11 k/ft 
1.11 k/ft 1.11 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 

A-f5 



1. 06 k/ft 1. 06 k/ft 1.06 k/ft 1.51 k/ft 1.49 k/ft ✓e...;::rV\,'\ 
1.60 k/ft 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft t<f lt.-3. ho. 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 76 k/ft 1. 99 k/ft 
2.12 k/ft 1.85 k/ft 1. 77. k/ft 1. 77 k/ft 1. 77 k/ft 
1. 77 k/ft 1. 77 k/ft 1. 77 k/ft 1. 77 k/ft 1. 77 k/ft 

'( 2.03 k/ft 1. 89 k/ft 1. 88 k/ft 1. 74 k/ft 1. 73 k/ft 
1. 73 k/ft 1. 72 k/ft 1. 71 k/ft 1. 71 k/ft 1. 70 k/ft 
1. 71 k/ft 1. 71 k/ft 1. 65 k/ft 1. 63 k/ft 1. 63 k/ft 
1. 63 k/ft 1. 63 k/ft 1. 78 k/ft 1. 78 k/ft 1.23 k/ft 
1.18 k/ft 1. 04 k/ft 1. 01 k/ft 0.98 k/ft 0.95 k/ft 
0.93 k/ft 0.90 k/ft 0.88 k/ft 0.87 k/ft 0.91 k/ft 
0.90 k/ft 0.89 k/ft 0.84 k/ft 0.99 k/ft 0.95 k/ft 
0.91 k/ft 0.87 k/ft 0.83 k/ft 0.79 k/ft 0.75 k/ft 
0.71 k/ft 3Fi?{p ✓ 

Bracing off of Gird 4 
0.48 K 0.35 K 0.29 K 0.24 K 0.20 K 
0.17 K 3.14 K 0.46 K 0.28 K 0.24 K 
0.22 K 2.57 K 3(-\f'~ 
Half applied to each connected node. 

f/-'fG 



BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Self Weight - Girder 5 

Girder 5 Noncomposite Self Weight 

Steel cross section,· haunch, and slab 
0.56 k/ft 0.58 k/ft 0.60 k/ft 0.63 k/ft 0.67 k/ft 
0. 71 k/ft 0.76 k/ft 0.82 k/ft 0.89 k/ft 0.91 k/ft 
0.89 k/ft 0.84 k/ft 0.85 k/ft 0.85 k/ft 0.86 k/ft 
0.87 k/ft 0.88 k/ft 0.89 k/ft 0.90 k/ft 0.91 k/ft 
0.97 k/ft 0.94 k/ft 0.95 k/ft 0.72 k/ft 0.72 k/ft 
0. 71 k/ft o. 71 k/ft 0. 71 k/ft 0.72 k/ft 0.78 k/ft 
0.79 k/ft 0.80 k/ft 0.82 k/ft 0.84 k/ft 0.87 k/ft 
0.90 k/ft 0.94 k/ft 0.98 k/ft 1. 02 k/ft 0.81 k/ft 
0.95 k/ft 0.85 k/ft 0.87 k/ft 0.88 k/ft 0.90 k/ft 
0. 9,1 k/ft 0.92 k/ft 0.93 k/ft 0.94 k/ft 0.94 k/ft 
0.95 k/ft 0.87 k/ft 0.88 k/ft 0.88 k/ft 0.89 k/ft 
0.89 k/ft 0.90 k/ft 0.90 k/ft 0.91 k/ft 0.91 k/ft 
0.96 k/ft 0.91 k/ft 0.92 k/ft 0.92 k/ft 0.93 k/ft 
0.93 k/ft 0.93 k/ft 0.94 k/ft 0.97 k/ft 0.97 k/ft 
1. 03 k/ft 0.95 k/ft 0.96 k/ft 0 .96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.95 k/ft 
1.03 k/ft 0.98 k/ft 0.98 k/ft 0.95 k/ft 0.95 k/ft 
0.95 k/ft 0.95 k/ft 0.95 k/ft 0.95 k/ft 1.05 k/ft 
1. 01 k./ft 0.97 k/ft 0.93 k/ft 0.89 k/ft 0.85 k/ft 
0.81 k/ft 0.77 k/ft 0.73 k/ft 0.68 k/ft 0.69 k/ft 
0.66 k/ft 0.65 k/ft 0.64 k/ft 0.64 k/ft 0.62 k/ft 
0.61 k/ft 0.61 k/ft 0.60 k/ft 0.59 k/ft 0.59 k/ft 
0.58 k/f~ 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01. k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

~-
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft l_ 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.01 k/ft 

1/-'+r 



0.01 k/ft 
0.01 k/ft 
0.01 k/ft 
0.01 k/ft 
0.01 k/ft 

Total 

0.01 k/ft 
0.01 k/ft 
0.01 k/ft 
0.01 k/ft 

0.01 k/ft 
0.01 k/ft 
0.01 k/ft 
0.01 k/ft 

0.64 k/ft 0.66 k/ft 0.68 k/ft 
0.79 k/ft 0.84 k/ft 0.90 k/ft 
0.96 k/ft 0.92 k/ft 0.92 k/ft 
0.94 k/ft 0.95 k/ft 0.96 k/ft 
1.05 k/ft 1.02 k/ft 1.03 k/ft 
0.79 k/ft 0.79 k/ft 0.79 k/ft 
0.87 k/ft 0.88 k/ft 0.90 k/ft 
0.98 k/ft 1.01 k/ft 1.05 k/ft 
1.03 k/ft 0.93 k/ft 0.94 k/ft 
0.99 k/ft 1.00 k/ft 1.01 k/ft 
1.03 k/ft 0.95 k/ft 0.95 k/ft 
0.97 k/ft 0.98 k/ft 0.98 k/ft 
1.04 k/ft 0.99 k/ft 0.99 k/ft 
1.01 k/ft 1.01 k/ft 1.02 k/ft 
1.11 k/ft 1.03 k/ft 1.04 k/ft 
1.04 k/ft 1.04 k/ft 1.04 k/ft 
1.11 k/ft 1.06 k/ft 1.06 k/ft 
1.03 k/ft 1.03 k/ft 1.03 k/ft 
1.03 k/ft 0.99 k/ft 0.95 k/ft 
0.83 k/ft 0.79 k/ft 0.75 k/ft 
0.68 k/ft 0.67 k/ft 0.67 k/ft 
0.64 k/ft · 0.63 k/ft 0.62 k/ft 

0.60 k/ft ~P2-3E \/ 
Bracing off of Girde 

0.22 K 0.21 K , 0.21 K 0.20 K 
0.21 K 0.22 Kl 0.23 K 0.24 K 
0.50 K 0.12 K 0.12 K 0.12 K 
0.13 K ~ 0.17 K 0.20 K 
0.51 K 0.18 K 0.20 K 
0.22 K 0.23 K 0.24 K 
0.24 K 0.25 K 0.25 K 0.33 K 
0.34 K 0.35 K 0.36 K 0.36 K 
0.36 K 0.36 K 0.36 K 0.36 K 
0.36 K 0.36 K 0.36 K 0.36 K 
0.3~ 0.34 K 0.32 K 0.29 K 

IT· 1,C D O . 4 6 1y 
1-l,e,~i:>i V 

0.01 k/ft 
0.01 k/ft 
0.01 k/ft 
0.01 k/ft 

0.71 k/ft 
0.97 k/ft 
0.93 k/ft 
0.98 k/ft 
0.80 k/ft 
0.79 k/ft 
0.92 k/ft 
1.10 k/ft 
o. 96 k/ft 
1.01 k/ft 
O. 96 k/ft 
0.99 k/ft 
1.00 k/ft 
1. 05 k/ft 
1.04 k/ft 
1.04 k/ft 
1.03 k/ft 
1.03 k/ft 
0. 91 k/ft 
0.71 k/ft 
0.66 k/ft 
0.62 k/ft 

0 .20 K 
0 .26 K 
0.12 K 
0 .24 K 
0 .21 K 
0.24 K 
0 .34 K 
0 .36 K 
0. 36 K 
0 .46 K 
0.25 K 

Half applied to each connected node. 

0.01 k/ft 
0.01 k/ft 
0.01 k/ft 
0.01 k/ft 

0.74 k/ft 
0.99 k/ft 
0.94 k/ft 
0.99 k/ft 
0.79 k/ft 
0.86 k/ft 
0.95 k/ft 
0.89 k/ft 
0.97 k/ft 
1.02 k/ft 
0.96 k/ft 
0.99 k/ft 
1. oo k/ft 
1. 05 k/ft 
1.04 k/ft 
1.03 k/ft 
1.03 k/ft 
1.07 k/ft 
0.87 k/ft 
0. 71 k/ft 
0.64 k/ft 
0.61 k/ft 

✓(,,::st~ 
\.,tlz .. :3. h 0 



BRIDGE 69801 J, K, L, M, & N 
Girder System : Analysis Output Self Weight - Girder 6 

( Girder 6 Noncomposite Self Weight 

Steel cross section, haunch, and slab 
0.61 k/ft 0.62 k/ft 0.63 k/ft 0.64 k/ft 0.64 k/ft 
0.65 k/ft 0.77 k/ft 0.78 k/ft 0.79 k/ft 0.79 k/ft 
0.80 k/ft 0.74 k/ft O. 77 k/ft 0.80 k/ft 0.83 k/ft 
0.86 k/ft 0.88 k/ft 0.90 k/ft 0. 91 k/ft 0.93 k/ft 
0.94 k/ft 0.88 k/ft 0.89 k/ft 0.90 k/ft 0.91 k/ft 
0.92 k/ft 0.93 k/ft 0.94 k/ft 0.95 k/ft 1.00 k/ft 
1. 01 k/ft 0.97 k/ft 0.98 k/ft 0.99 k/ft 1.00 k/ft 
1.01 k/ft 1. 02 k/ft 1. 03 k/ft 1.06 k/ft 1.06 k/ft 
1.12 k/ft 1. 04 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 1. 04 k/ft 
1.12 k/ft 1. 07 k/ft 1. 07 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1.06 k/ft 
1.06 k/ft 1.05 k/ft 1. 04 k/ft 1. 03 k/ft 1.01 k/ft 
1.00 k/ft 0.98 k/ft 0. 96 k/ft 0. 96 k/ft 0.97 k/ft 
0.95 k/ft 0.91 k/ft 1.06 k/ft 1.01 k/ft 0.99 k/ft 
0.97 k/ft 0.95 k/ft 0.93 k/ft 0.92 k/ft 0.91 k/ft 
1.16 k/ft 1.11 k/ft 1. 09 k/ft 1.06 k/ft 1. 03 k/ft 
1.00 k/ft 0.95 k/ft 0.91 k/ft 0.88 k/ft 0.85 k/ft 
0.87 k/ft 0.84 k/ft 0.83 k/ft 0.83 k/ft 0.84 k/ft 
0.85 k/ft 0.86 k/ft 0.88 k/ft 1.12 k/ft 1.05 k/ft 
1. 09 k/ft 1. 04 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 
1.03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 
1. 07 k/ft 1.07 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 
1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 
1. 02 k/ft 1. 02 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

J/-Lf1 



0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft Jc.sh<\ '-I f7..,2:.ho 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

( 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Total 
0.64 k/ft 0.64 k/ft 0.65 k/ft 0.66 k/ft 0.67 k/ft 
0.67 k/ft 0.79 k/ft 0.80 k/ft 0.81 k/ft 0.82 k/ft 
0.82 k/ft 0.76 k/ft 0.79 k/ft 0.82 k/ft 0.85 k/ft 
0.88 k/ft 0.90 k/ft 0.92 k/ft 0.94 k/ft 0.95 k/ft 
0.96 k/ft 0.90 k/ft 0.91 k/ft 0.92 k/ft 0.93 k/ft 
0.94 k/ft 0.95 k/ft 0.96 k/ft 0.97 k/ft 1. 02 k/ft 
1. 03 k/ft 1.00 k/ft 1.00 k/ft 1. 01 k/ft 1. 02 k/ft 
1. 03 k/ft 1. 04 k/ft 1.05 k/ft 1.08 k/ft 1.08 k/ft 
1.14 k/ft 1.06 k/ft 1. 07 k/ft 1.07 k/ft 1.07 k/ft 
1.07 k/ft 1.07 k/ft 1.07 k/ft 1. 07 k/ft 1.06 k/ft 
1.14 k/ft 1. 09 k/ft . 1. 09 k/ft 1.06 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.08 k/ft 
1.08 k/ft 1.07 k/ft 1.06 k/ft 1.05 k/ft 1. 04 k/ft 
1. 02 k/ft 1.00 k/ft 0.98 k/ft 0.98 k/ft 1.00 k/ft 
0.98 k/ft 0.94 k/ft 1. 09 k/ft 1. 03 k/ft 1. 01 k/ft 
0.99 k/ft 0.97 k/ft 0.95 k/ft 0.94 k/ft 0.93 k/ft 
1.19 k/ft 1.14 k/ft 1.12 k/ft 1. 09 k/ft 1.05 k/ft 
1. 02 k/ft 0.97 k/ft 0.94 k/ft 0.90 k/ft 0.87 k/ft 
0.89 k/ft 0.86 k/ft 0.86 k/ft 0.86 k/ft 0.86 k/ft -
0.87 k/ft 0.88 k/ft 0.90 k/ft 1.14 k/ft 1.07 k/ft I 
1.11 k/ft 1.06 k/ft 1.06 k/ft 1.05 k/ft 1.05 k/ft \l_/ 1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1.04 k/ft 
1.04 k/ft 1. 04 k/ft 1. 07 k/ft 1.07 k/ft 1.07 k/ft 
1.07 k/ft 1. 07 k/ft 1. 07 k/ft 1. 07 k/ft 1.07 k/ft 
1.07 k/ft 

?2-':>t v 
Bracing off of Gir~ 6 

0.51 K 'i-4~ KJ 0.18 K 0.20 K 0.21 K 
0.22 K .2 K 0. 23 F(Ei) 0. 24 K _ 0. 24 K 
0.24 K 0.25 K 0.25 K 0.33 K(~ 0.34 K 
0.34 K 0.35 K 0 .36 K 0.36 K!.fP' 0.36 K 
0.36 K 0.36 K 0 .36 K 0. 36 K 0. 36 K(EY 

✓ 0 . 3 6 K ·',y 0 . 3 6 K 0.36 K 0.36 K 0.46 K m:Pl: 0.36 K 0 .36 K 0.36 K 0 .36 K 
~A?l4 ~ o. 36 K 0 .36 K 0.36 K 0.36 K 
'!,P,P :51\iJ i o. 29 K 0.29 ~ 0.29 K 0.29 K 

0.29 K 0.29 K j2.43 K 0.29 K 0.29 K 
0.29 K 0.29 "i!J' 0.29 Kt.29 K 0.29 K 
0.29 I<@:) 0.29 K 0.29 K 0.29 I® 0.29 K 
0 .29 K 0.29 K 0.29 K 0.29 K ✓0.29 K 

ll'?,0.51 K 
- ?,r:\PLI 

Half applied to each connected node. 



BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Self Weight - Girder 7 

( Girder 7 Noncomposite Self Weight 

\ 

Steel cross section, haunch, and slab 
0.58 k/ft 0.59 k/ft 0.60 k/ft 0.62 k/ft 0.63 k/ft 
0.65 k/ft 0.66 k/ft 0.68 k/ft 0.70 k/ft 0.73 k/ft 
0.75 k/ft 0.78 k/ft 0.81 k/ft 0.85 k/ft 0.89 k/ft 
0.93 k/ft 0.97 k/ft 1.01 k/ft 1.05 k/ft 0.85 k/ft 
0.98 k/ft 0.95 k/ft 0.74 k/ft 0.76 k/ft 0.79 k/ft 
0.82 k/ft 0. 86 k/ft 0.89 k/ft 0.93 k/ft 0.98 k/ft 
1. 02 k/ft 0.98 k/ft 1.04 k/ft 0.88 k/ft 0.89 k/ft 
0.89 k/ft 0.90 k/ft 0.90 k/ft 0.91 k/ft 0.91 k/ft 
0.96 k/ft 0.91 k/ft 0.92 k/ft 0.92 k/ft 0.93 k/ft 
0.93 k/ft 0.93 k/ft 0.94 k/ft 0.97 k/ft 0.97 k/ft 
1. 03 k/ft 0.95 k/ft 0.97 k/ft 0.97 k/ft 0.97 k/ft 
0.97 k/ft 0.97 k/ft 0.97 k/ft 0.97 k/ft 0.95 k/ft 
1.04 k/ft 0.99 k/ft 0.99 k/ft 0.95 k/ft 0.95 k/ft 
0.95 k/ft 0.95 k/ft 0.95 k/ft 0.95 k/ft 0.99 k/ft 
0.99 k/ft 0.99 k/ft 0.99 k/ft 0.99 k/ft 0.99 k/ft 
0.99 k/ft 0.99 k/ft 0.99 k/ft 1. 01 k/ft 1.08 k/ft 
1.08 k/ft 1. 08 k/ft 1. 03 k/ft 1.00 k/ft 1.00 k/ft 
1.00 k/ft 1. 00 k/ft 1. 00 k/ft 1.00 k/ft 1.00 k/ft 
1.05 k/ft 1.03 k/ft 1.02 k/ft 1. 02 k/ft 1. 02 k/ft 
1. 02 k/ft 1.02 k/ft 1.02 k/ft 1. 02 k/ft 1. 02 k/ft 
1.10 k/ft 1.10 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 0.96 k/ft 
1. 01 k/ft 1. 01 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
1. 01 k/ft 1.01 k/ft 0.95 k/ft 0.95 k/ft 0.95 k/ft 
0.95 k/ft 0.95 k/ft 0.95 k/ft 0.95 k/ft 0.95 k/ft 
0.95 k/ft 1.01 k/ft 1. 01 k/ft 1. 01 k/ft 1. 01 k/ft 
1.01 k/ft 1.01 k/ft 1. 01 k/ft 1. 01 k/ft 1. 01 k/ft 
1. 01 k/ft 

( 

~J 
Steel in addition to cross section 

0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
-0. 01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

( 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

~- 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

A-SI 



0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft ✓C,,T~ 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft t➔ I -z.?,; it o 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 

;( 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
\ 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 

0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 

Total 
O O. 60 k/ft 0.61 k/ft 0.63 k/ft 0.64 k/ft 0.66 k/ft 

0.67 k/ft 0.69 k/ft 0.70 k/ft 0.72 k/ft 0.75 k/ft 
I O. 77 k/ft 0.80 k/ft 0.84 k/ft 0.87 k/ft 0.91 k/ft 

0.95 k/ft 0.99 k/ft 1. 03 k/ft 1. 07 k/ft 0.87 k/ft 
11. 00 k/ft 0.98 k/ft 0.76 k/ft 0.79 k/ft 0.81 k/ft 

0.85 k/ft 0.88 k/ft 0.92 k/ft 0 .96 k/ft 1.00 k/ft 
?l-1:e1;;3-1.10 k/ft 1. 06 k/ft 1.12 k/ft 0.96 k/ft 0. 96 k/ft 

0.97 k/ft 0.98 k/ft 0.98 k/ft 0.99 k/ft 0.99 k/ft 'P:; .':;,¼j 1. 04 k/ft 0.99 k/ft 0.99 k/ft 1.00 k/ft 1.00 k/ft 
1. 01 k/ft 1. 01 k/ft 1. 02 k/ft 1.05 k/ft 1.05 k/ft 'f' Z."?f..51. 11 k/ft 1. 03 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 1. 03 k/ft 'P!-'1:,4& 1.12 k/ft 1.07 k/ft 1. 07 k/ft 1. 03 k/ft 1. 03 k/ft 
1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 07 k/ft 91 :·~,,.,, 1 . 0 7 k/ft 1.07 k/ft 1.07 k/ft 1. 07 k/ft 1.07 k/ft 
1. 07 k/ft 1.07 k/ft 1.07 k/ft 1. 09 k/ft 1.15 k/ft 

'\'\,,- 31\ 0 1. 16 k/ft 1.15 k/ft 1.11 k/ft 1.08 k/ft 1.08 k/ft 
1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft ·p,,_,,,. 9 1. 13 k/ft 1.11 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 
1.10 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 

-Y'i-?,t, lo 1 . 1 7 k/ft 1.17 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 
1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 06 k/ft 1. 03 k/ft 

V;.r ;,!'.: 11 1 . 0 9 k/ft 1. 09 k/ft 1. 03 k/fi: 1. 03 k/ft 1. 03 k/ft 
1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 

9 2 -?\'• 17.1 . 0 9 k/ft 1. 09 k/ft 1. 02 k/ft 1.02 k/ft 1. 02 k/ft 
pl-~Y.\ _ 1.02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 

,'Ji 1. 02 k/ft 1. 09 k/ft 1.09 k/ft 1.09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1.09 7t 1.09 k/ft 1. 09 k/ft 

\15 1.\ 1. 0 9 k/ft / Pz.-3E-
/ 

Bracing off of Girde,r 7 
0.50 K 0 .16 K / 0.19 K 0.22 K 0.22 K 
0.23 K 0. 25 K { 0.27 K 0.28 K 0.28 K 
0.28 K (4.14 Kl 0.53 K 0.15 K 0.17 K 
0.20 K 0 .23 K 0.27 K 0.30 K 

Half applied to each connected node. 
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BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Self Weight - Girder 8 

( Girder 8 Noncomposite Self_Weight 

Steel cross section, haunch, and slab 
0.61 k/ft 0.62 k/ft 0.64 k/ft 0.66 k/ft 0.68 k/ft 
O. 71 k/ft 0.74 k/ft 0.77 k/ft 0.80 k/ft o·. 84 k/ft 
0.88 k/ft 0.95 k/ft 1.01 k/ft 0.86 k/ft 0.87 k/ft 
0.88 k/ft 0.88 k/ft 0.89 k/ft 0.90 k/ft 0.91 k/ft 
0.97 k/ft 0.92 k/ft 0.91 k/ft 0.92 k/ft 0.93 k/ft 
0.94 k/ft 0.95 k/ft 0.96 k/ft 0. 96 k/ft 1. 01 k/ft 
1. 01 k/ft 1. 01 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 1. 01 k/ft 
1. 01 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 1.00 k/ft 
1.00 k/ft 1.00 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft o. 96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 1. 04 k/ft 1.04 k/ft 1.04 k/ft 1.04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 03 k/ft 1.08 k/ft 
1.08 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 
1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1. 03 k/ft 1.07 k/ft 
1.08 k/ft 1. 02 k/ft 1. 02 k/ft 1.02 k/ft 1. 02 k/ft 
1.02 k/ft 1. 02 k/ft 1. 02 k/ft 1.02 k/ft 1.07 k/ft 
1. 07 k/ft 1. 07 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 
1.02 k/ft 1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1.02 k/ft 
1. 02 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft o. 01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft ( 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft \_ 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k./ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Cone in addition to slab t and haunch 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 

'( 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft '~- 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 

4-53 



0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 

((- 0.06 k/ft 

Total 
0.63 k/ft 0.64 k/ft 0.66 k/ft 0.68 k/ft 0.70 k/ft 
0.73 k/ft 0.76 k/ft 0.79 k/ft 0.83 k/ft 0.87 k/ft 
0.90 k/ft 1.03 k/ft 1. 09 k/ft 0.94 k/ft 0.95 k/ft 
0.95 k/ft 0.96 k/ft 0.97 k/ft 0.98 k/ft 0.98 k/ft 
1. 04 k/ft 1.00 k/ft 0.99 k/ft 1.00 k/ft 1. 01 k/ft 
1. 02 k/ft. 1. 03 k/ft 1. 04 k/ft 1. 04 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1.04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 09 k/ft 
1.09 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1.08 k/ft 
1.08 k/ft 1.08 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1.04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1.11 k/ft 1.11 k/ft 1.11 k/ft 1.11 k/ft 
1.11 k/ft 1.11 k/ft 1.11 k/ft 1.10 k/ft 1.15 k/ft 
1.15 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 
1.10 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 1.14 k/ft 
1.15 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1.14 k/ft 
1.14 k/ft 1.14 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 
1. 09 k/ft 

Bracing off of Girder 8 
0.54 K 0.15 K 0.16 K 0.17 K 0.18 K 
0.1~ K 0.19 K 0.20 K 0.20 K 0.21 K 
0.22 K 0.23 K 0.24 K 0.26 K 0.27 K 
0.29 K 0.29 K 0.29 K 0 .29 K 0 .29 K 
0.29 K 0.29 K 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0.29 K 0.29 K 0.28 K 
0.29 K 0.29 K 0.17 K 0.29 K 0.17 K 

((- 0.17 K 0.17 K 0.17 K 0.17 K 0.17 K 
0.17 K 0.17 K 0.17 K 0.17 K 0.17 K 
0.17 K 0.17 K 0.29 K 

Half applied to each connected node. 

(l 
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BRIDGE 69801 J,. K, L, M, & N 
Girder System: Analysis Output Self Weight - Girder 9 

I 
Girder 9 Noncomposite Self Weight i • 

'.( 

Steel cross section, haunch, and slab 
0.85 k/ft 0.85 k/ft 0.85 k/ft 0.85 k/ft 0.84 k/ft 
0.84 k/ft 0.85 k/ft 0.85 k/ft 0.85 k/ft 0.85 k/ft 
0.86 k/ft 0.86 k/ft 0.87 k/ft 0.88 k/ft 0.89 k/ft 
0.90 k/ft 0.91 k/ft 0.92 k/ft 0.94 k/ft 0.95 k/ft 
1. 01 k/ft 0.98 k/ft 1.00 k/ft 0.80 k/ft 0.82 k/ft 
0.85 k/ft 0.87 k/ft 0.89 k/ft 0.91 k/ft 0.97 k/ft 
0.98 k/ft 1.01 k/ft 1. 02 k/ft 1. 04 k/ft 1.05 k/ft 
1. 06 k/ft 1. 07 k/ft 1-. 07 k/ft 1.08 k/ft 1.08 k/ft 
1.21 k/ft 1.14 k/ft 0.92 k/ft 0.93 k/ft 0.93 k/ft 
0.94 k/ft 0.95 k/ft 0.96 k/ft 0.97 k/ft 0.98 k/ft 
0.99 k/ft 0.90 k/ft 0.90 k/ft 0 .91 k/ft 0.92 k/ft 
0.93 k/ft 0.93 k/ft 0.94 k/ft 0.95 k/ft 0.96 k/ft 
1. 01 k/ft 0.97 k/ft 1.00 k/ft 1.01 k/ft 1. 02 k/ft 
1. 02 k/ft 1. 03 k/ft 1.04 k/ft 1.05 k/ft 1. 09 k/ft 
1.09 k/ft 1. 09 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 
1. 05 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1. 05 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 
1. 05 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 1.08 k/ft 
1. 08 k/ft 1. 05 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1. 05 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 
1.08 k/ft 1.08 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 
1. 05 k/ft 1. 05 k/ft 1.05 k/ft 1.05 k/ft 1.05 k/ft 
1.05 k/ft 1.13 k/ft 1.13 k/ft 1.13 k/ft 1.13 k/ft 
1.13 k/ft 1.13 k/ft 1.13 k/ft 1.12 k/ft 1.17 k/ft 
1.17 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 
1.12 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 1.16 k/ft 
1.16 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 
1.12 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 1.16 k/ft 
1.16 k/ft 1.16 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft il 1.12 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 1.12 k/ft 
1.12 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0. 01 k/ft 0.01 k/ft 0.01 k/ft· 0.01 k/ft 

( ( 0.01 k/ft 

'---· Cone in addition to slab t and haunch 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

A-SS-



0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

v'c.1"~ ((- 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

l.f /z:s/Jo 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 

Total 
0.87 k/ft 0.87 k/ft 0.87 k/ft 0.87 k/ft 0.87 k/ft 
0.87 k/ft 0.87 k/ft 0.87 k/ft 0.87 k/ft 0.87 k/ft 
0.88 k/ft 0.88 k/ft 0.89 k/ft 0.90 k/ft 0.91 k/ft 
0.92 k/ft 0.93 k/ft 0.94 k/ft 0.96 k/ft 0.97 k/ft 
1. 04 k/ft 1. 01 k/ft 1.02 k/ft 0.82 k/ft 0.85 k/ft 
0.87 k/ft 0.89 k/ft 0. 91 k/ft 0.93 k/ft 0.99 k/ft 
1. 01 k/ft 1. 03 k/ft 1.05 k/ft 1.06 k/ft 1.07 k/ft 
1.08 k/ft 1. 09 k/ft 1.10 k/ft 1.10 k/ft 1.10 k/ft 

'l 1.23 k/ft 1.17 k/ft 0.94 k/ft 0.95 k/ft 0.96 k/ft 
0.97 k/ft 0.98 k/ft 0.98 k/ft 0.99 k/ft 1.00 k/ft 
1. 01 k/ft 0.92 k/ft 0.93 k/ft 0.93 k/ft 0.94 k/ft 
0.95 k/ft 0.96 k/ft 0.96 k/ft 0.97 k/ft 0.98 k/ft 
1. 03 k/ft 1.00 k/ft 1.02 k/ft 1. 03 k/ft 1. 04 k/ft 
1.05 k/ft 1.06 k/ft 1.06 k/ft 1.07 k/ft 1.12 k/ft 
1.12 k/ft 1.12 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 
1. 07 k/ft 1.07 k/ft 1.07 k/ft 1. 07 k/ft 1.07 k/ft 
1.07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 
1.07 k/ft 1. 07 k/ft 1.07 k/ft 1. 07 k/ft 1.11 k/ft 
1.11 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 
1. 07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 1.07 k/ft 
1.11 k/ft 1.11 k/ft 1.07 k/ft 1. 07 k/ft 1.07 k/ft 
1.07 k/ft 1.07 k/ft 1.07 k/ft 1. 07 k/ft 1.07 k/ft 
1.07 k/ft 1.15 k/ft 1.15 k/ft 1.15 k/ft 1.15 k/ft 
1.15 k/ft 1.15 k/ft 1.15 k/ft 1.14 k/ft 1.19 k/ft 
1.19 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 
1.14 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 1.19 k/ft 
1.19 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 
1.14 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 1.18 k/ft 
1.18 k/ft 1.18 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 
1.14 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 1.14 k/ft 
1.14 k/ft 

'P1-t,(° 2 .... ~!! 
Bracing off of Girde 9 

0.22 K 0.23 K 0.23 K 0.24 K 0.24 K 
0.24 K 0.25 K 0.25 K 0.26 K 0.26 K 
0.26 K 0.26 K 0.27 K 0.27 K 0.27 K 
0.27 K 0.27 K 0 .27 K 0.27 K 0.28 K 
0 .28 K 4.14 K 0.28 K 0.28 K 0.28 K 
0.28 K 0.29 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0 .29 K 0.29 K 0.29 K 

/ ( 0.29 K 0.29 K 0.29 K 0.29 K 0.29 K 
0.29 K 0.29 K 0 .29 K 0.29 K 0.17 K , __ 
0.29 K 0.17 K 0.17 K 0.17 K 0.17 K 
0.17 K 0.17 K 0.17 K 0.17 K 0.17 K 
0.17 K 0.17 K 0.17 K 0.17 K 0.29 K 

A-5& 



Half applied to each connected node. 



BRIDGE 69801 J, K, L, M, & N 
Girder System: Analysis Output Self Weight - Girder 10 

((- Girder 10 Noncomposite Self Weight 

Steel cross section, haunch, and slab 
0.87 k/ft 0.87 k/ft 0.87 k/ft 0.88 k/ft 0.88 k/ft 
·o. 88 k/ft 0.88 k/ft 0.89 k/ft 0.89 k/ft 0.89 k/ft 
0.89 k/ft 0.90 k/ft 0.90 k/ft 0.90 k/ft 0.91 k/ft 
0.91 k/ft 0.91 k/ft 0.92 k/ft 0.92 k/ft 0.92 k/ft 
0.92 k/ft 0.93 k/ft 0.93 k/ft 0.93 k/ft 0.93 k/ft 
0.93 k/ft 0.93 k/ft 0.94 k/ft 0.94 k/ft 0.98 k/ft 
0.98 k/ft 0.98 k/ft 0.98 k/ft 0.99 k/ft 0.99 k/ft 
0.99 k/ft 0.99 k/ft 0.99 k/ft 0.99 k/ft 0.99 k/ft 
1. 09 k/ft 1. 00 k/ft 1.00 k/ft 1.00 k/ft 1.00 k/ft 
1.00 k/ft 1. 00 k/ft 1. 00 k/ft 1.00 k/ft 1.00 k/ft 
1. 00 k/ft 0.98 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 
0.94 k/ft 0.94 k/ft 0.94 k/ft 0.94 k/ft 0.98 k/ft 
0.98 k/ft 0.94 k/ft 0. 96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0 .96 k/ft 1.01 k/ft 
1.01 k/ft 1. 01 k/ft 0. 96 k/ft 0 .96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0. 96 k/ft 0 .96 k/ft 1.00 k/ft 
1.00 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
1.00 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 0.96 k/ft 
0.96 k/ft 1. 02 k/ft 1. 02 k/ft 1.02 k/ft 1.02 k/ft 
1.02 k/ft 1. 02 k/ft 1.02 k/ft 1.02 k/ft 1.07 k/ft 
1.07 k/ft 1.02 k/ft 1. 02 k/ft 1.02 k/ft 1.02 k/ft 
1.02 k/ft 1. 02 k/ft 1. 02 k/ft 1.02 k/ft 1.07 k/ft 
1.07 k/ft 1.02 k/ft 1. 02 k/ft 1.02 k/ft 1.02 k/ft 
1.02 k/ft 1. 02 k/ft 1.02 k/ft 1.02 k/ft 1.07 k/ft 

i(_ 
1.07 k/ft 1. 07 k/ft 1.02 k/ft 1.02 k/ft 1.02 k/ft 
1. 02 k/ft 1. 02 k/ft 1. 02 k/ft 1.02 k/ft 1.02 k/ft 
1.02 k/ft 

Steel in addition to cross section 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.0lk/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0. 01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0. 01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft o. 01· k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 
0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 0.01 k/ft 

l_ 0.01 k/ft 

Cone in addition to slab t and haunch 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 

A-Si 



0.07 k/ft· 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 0.07 k/ft 
0.07 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 0.06 k/ft 
0.06 k/ft 

Total 
0.94 k/ft 0.95 k/ft 0.95 k/ft 0.95 k/ft 0.96 k/ft 
0. 96 k/ft 0.96 k/ft 0. 96 k/ft 0.97 k/ft 0.97 k/ft 
0.97 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 0.98 k/ft 
0.99 k/ft 0.99 k/ft 0.99 k/ft 1.00 k/ft 1.00 k/ft 
1.00 k/ft 1.00 k/ft 1.00 k/ft 1. 01 k/ft 1.01 k/ft 
1. 01 k/ft 1.01 k/ft 1. 01 k/ft 1.01 k/ft 1.06 k/ft 
1.06 k/ft 1.06 k/ft 1.06 k/ft 1.06 k/ft 1.07 k/ft 
1. 07 k/ft 1.07 k/ft 1. 07 k/ft 1.07 k/ft 1.07 k/ft 
1.17 k/ft 1. 07 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 
1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 1.08 k/ft 
1.08 k/ft 1.06 k/ft 1. 02 k/ft 1.02 k/ft 1. 02 k/ft 
1.02 k/ft 1.02 k/ft 1.02 k/ft 1.02 k/ft 1.06 k/ft 
1.06 k/ft 1. 02 k/ft 1.04 k/ft 1.04 k/ft 1.04 k/ft 
1. 04 k/ft 1. 04 k/ft 1.04 k/ft 1.04 k/ft 1.09 k/ft 
1. 09 k/ft 1.09 k/ft 1.04 k/ft 1.04 k/ft 1.04 k/ft 
1. 04 k/ft 1.04 k/ft 1. 04 k/ft 1.04 k/ft 1.04 k/ft 
1.04 k/ft 1. 04 k/ft 1. 04 k/ft 1.04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1.04 k/ft 1.08 k/ft 
1.08 k/ft 1. 04 k/ft 1.04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1.04 k/ft 1.04 k/ft 
1.08 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1.04 k/ft 
1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 1. 04 k/ft 
1. 04 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1.09 k/ft 
1.09 k/ft 1.09 k/ft 1. 09 k/ft 1. 09 k/ft 1.14 k/ft 
1.14 k/ft 1.09 k/ft 1.09 k/ft 1.09 k/ft 1. 09 k/ft 
1. 09 k/ft 1. 09 k/ft 1.09 k/ft 1. 09 k/ft 1.14 k/ft 
1.14 k/ft 1. 09 k/ft 1. 09 k/ft 1. 09 k/ft 1.09 k/ft 
1.09 k/ft 1.09 k/ft 1. 09 k/ft 1. 09 k/ft 1.14 k/ft 
1.14 k/ft 1.14 k/ft 1.09 k/ft 1. 09 k/ft 1. 09 k/ft 
1.09 k/ft 1.09 k/ft 1.09 k/ft 1.09 k/ft 1. 09 k/ft 
1. 09 k/ft 



Jon Siiter 

From: 
/--Sent: 

ro: 
Cc: 
Subject: 

Jennifer French 
Monday, December 07, 2009 10:09 AM 
Jon Siiter 
Jennifer French 
FW: Request Design Speed - Revised 

Jon, I need the design speeds for: 

Pier P2-3E 
Radius of 254.25' 
Superelevation of .020 ft/ft 

Radius of 320.14' 
Superelevation of 0.020 ft/ft 

Pier P4-3A 
Radius of 473.71' 
Superelevation of .056 ft/ft 

Pier P5-3A 
Radius of 826.26' 
Superelevation of .056 ft/ft 

Pier P6-3A 
1adius of 826.26' 

\____..iluperelevation of .051 ft/ft 

Thanks! 
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MNDOT Map Application Site 

Miles 

Created: 02/26/201 o 

This map is a user generated static output from an Internet mapping site and 

Legend 
HCADT 

1-99 

iWl 100-249 

1111! 250-499 

- 500-999 
- 1000-4999 
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APRIL 2009 LRFD BRIDGE DESIGN 

--------------':"-
APPEND I~ S-D \ ____________ ) 

MINNESOTA LEGAL (POSTING) LOADS 

TYPE 3 UNIT 
GVW = 48K 

L = 16' 

TYPE 3S2-40 UNIT 

GVW = BOK 
L = 51' 

TYPE 3S3 UNIT 
GVW = BOK 

L = 47' 

14 17 17 

~ 
I.. 16' J 

12 17 17 

l 15' l' l 

9 16 16 

l 10 l 4l 

17 17 

28' l' · I 
51' 

13 13 13 

25' l4l l 
47' 

15-26 
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e. Single-Unit Bridge Posting Loads 

0 10' 

L. 
0 10' 

L. 
0 

10' 

L.s• 
0 10' 

L.s• 

SU4 TRUCK 

GVW= 54 KIPS 

SUS TRUCK 

GVW=62KIPS 

SU6 TRUCK 

GVW = 69.5 KIPS 

SU7 TRUCK 

GVW = 77 .5 KIPS 

Figure D6A-7-Bridge Posting Loads for Single-Unit SHVs that Meet Federal Bridge Formula B 

© 2008 by the American Association of State Highway and Transportation Officials. 
All 1ights reserved.Duplication is a violation of applicable law. 
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APRIL 2009 LRFD BRIDGE DESIGN 

APPENDIX 15-E 

MINNESOTA STANDARD PERMIT TRUCKS G-80 

STANDARD A TRUCK 
GVW = 104K 

L = 46' 

STANDARD B TRUCK 
GVW = 136K 

L = 49' 

STANDARD C TRUCK 
GVW = 159K 

L = 57' 

P411 TRUCK 
GVW = 207K 

L = 93' 

P413 TRUCK 
GVW = 255K 

L = 117' 

8 16 16 16 

l 12' 

j··1··1 
I. 46' 

16 20 20 20 

I 10' !t·! 
I. 49' 

15 18 18 18 18 

I 10' 

1·· 1t· ! 
19.2 

5 19.2 19.2 

10' 4' 4' 12' 

I 

I !O' lli 

16 16 16 

18' It·! 
. I 

20 20 20 

23' j •· j ·· j 
. I 

18 18 18 18 

23' l·lt· ! 
57' 

19.2 19.2 19.2 

19.2 19.2 19.2 19. 

4' 35' 4' 12' 4' 4' 

93' 

20' 35' 

117' 

15-27 
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APRIL 2009 LRFD BRIDGE DESIGN 

APPENDIX 15-F 

MINNESOTA STANDARD PERMIT TRUCKS G-07 

ST ANDA RD C152b 
GVW = 152.2 KIPS 

STANDARD C174b 
GVW = 174 KIPS 

STANDARD C198_23 
GVW = 198 KIPS 

ST AND ARD C214b 
GVW = 214 KIPS 

6 

I. 

14 

I. 

14 

I. 

14 

I. 

9.5' 

11' 

11' 

11' 

21.4 

21.4 21.4 18 18 18 18 

4' 4' VAR. (23.5' - 33.5') 4' 4' 4' 

VAR. (53.0' TO 63.0 ') .I 

20 20 20 20 20 20 20 20 

4.5' 7.75' 4.5' VAR. (22.0' - 32.0 ') 4.5' 7.75' 4.5' 

VAR. (66.5' TO 76.5 ') 

23 23 23 23 23 23 23 23 

4.5' 13.5' 4.5' VAR. (26.0' - 36.0') 4.5' 13.5' 4.5' 

VAR. (82.0' TO 92.0') .I 

20 20 20 20 20 20 20 20 

4.5' 12.67' 4.5' 4.5' VAR. (29.0' - 39.0'l 4.5' 4.5' 

VAR. (92.3' TO 102.3') 

15-28 

20 20 

12.67' 4.5' 

A-7-/ 



APRIL 2009 

STANDARD C237b 
GVW = 237.4 KIPS 

STANDARD C256b 
GVW = 256 KIPS 

STANDARD C200J 
GVW = 200 KIPS 

LRFD BRIDGE DESIGN 

APPENDIX 15-F (Continued) 

MINNESOTA STANDARD PERMIT TRUCKS G-07 

18.7 18.7 18. 7 

3 18.7 18.7 18.7 18.7 18.7 18.7 

11' 4.5' 4.5' 14' 4.5' 4.5' VAR. (33.5' - 48.5') 4.5' 4.5' 14' 

I. VAR. (108.5' TO 123.5') 

16 20 20 20 20 20 20 20 20 20 

11' 5' 5' 15.67' 5' 5' VAR. (36.0' - 51.0'l 5' 5' 

I. VAR. (118.33' TO 133.33') 

20 20 20 20 20 20 20 20 20 20 

l 13.5' l 12' 

l 
10.5' j 9' 

l··' l•-s•l 
9.5' ! 11.5' l 13' l 

88.0' 

15-29 

18.7 

18.7 18. 7 

4.5' 4.5' 

.I 

20 20 20 

15.67' 5' 5' 

. I 

A-12 



69801N 
3-E-3C GIRDER MODEL 



L 

,r , 
..,,. --v 

,,,,.r,,., / '~2) // 

, , "' / 
/"_<' .. '-.) // . '"'" / <) 0 '\.j,••/ 

,~, // 
<' ~✓ / ,. 

~".,,. 

-~,-

/ , ,?';-1/_, ' ' .,, 
//.~ ' 1//~- / ) 
✓--/ ~ 

, ,,,W \ 
~--
~ 

·_<J~,\ ;{/ 
' ~ ,, 

\ 

1/, c.; 
~ .. .,,.,,. . 

. /·,. 
,,.· ~:.,' 

~,1-:·~/-
,·.· ,,,,.,,...-....__, 

i 

B-1 



I 
L 

A.bf.,., 

Pours :J2. :J:J, .14 ,,nd :JS shall 
be f'ul/ width of' structur11 to pre­
vent unbalanced /oad/FJg of the sr-~eJ 
cap b11oms tit pf•rs 4 ond 5 Br/'dge 3A. 

LEGEND 

Pouring S,,quence Note; 
'TJ,c .-Jo.b pou,- i11,· a•,"d'l'li!e 
alto w,r 011 -,1,,•4 sheet is .,u,,.e, -r~J 
pt'lly 0:$ 111, fU'1o'c4 , 
Saa ,;p••u'a.l f".,..ov,'.s101tS. 

- J 

f@.Js1a/s pour $t1quence number tllld direction o, pour 

"" 
Bridge Ground 

~ Pft,r 4, /Jrltlg• No. 2C 

~ Soul'h Ai>ufn:ent, Bridge 1Vo. 21: 
. H.N.T.8. BR. NO. 2A 2C-2k 3A-3E 

Ail t/nils an, RD/kd 
&ams, except a.3 nofe-o'. 

VJ 
ID 

exp,msfon Joint 

Sign Brit/,,, !Jase T11pe 

TRUN!t HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPl'RTMIENT OF HIGHWAYS 

II Scup1"11r 

f-cz- l.'1fllP .Standard 

+-. Pudar 011f11ctlan standard 

+-- l:vm/Jlnatfon deck lighting and_ rr,dar mast ann 

19-0 Trorfic Signal 

.... Sign Brldg• 

tOt" ~omblr.otlon di,ck lighting and traffic s(gnol 

INTERHAl: !OUTES IN DULUTH 

BRIDGE NO. 69801 

·MASTER FRAM1NG 

. AND DETAIL PLAN 

:". !\1,. Jff.0-•&U;rr~~---_r--n. 
APl'ROVED: 7-.Jo-,J - . ,· 

SHEET N0.65 OF119SIIEETS 69801 - DES. 

DI. 
CH. 

j 
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lalual /Jraeinq 
S.T.IT6J 

l{r/oor/Jeam 

,. 
~• a/Javt (or tld•1l.1 not .1/lo,n 

Stu/ Cap Beam 

LATEI.AL &I.ACING CONNeCTIONS 

Note, 

-I 
SECTION A-A 
J,:a/c 1/·,,po .. 

7 

laf~ral 8rccing, floorbeom, and 
Girder Sfirlen,r not .shown In smion. 

SECTION C-C 

Scale rf~t'fr 

l afer•I (Jndng 
S.T4W:8-J 

L ,, .. k4"11f-· 

f·susselll 

Fate toe of 
'flan911s toward 
nearest support 

4G.25x," 
Top of' beam· 
or r:over Pl. 

SHEAR LUG DETAILS 
Note: "· s,:.z~33b':f's ,,,,,, u canf'orm ta 

~ -----<Flan5•e.1 onlg 
G 

Ptrmile hot, in lht 
w,/J ,,., re9uketl 
fo permit rt;mpe 
weld lo /Je matte 

Cut beam flanges, /Jent! w,,/J 
lo 6ntJI~ .zs .shown c,n Framln9 
Plan. H'eltl l'/,znqes: as .1hown. 
Do not w~id ..11;,1~n~r.1 fo eilhv 
l'lang, ,1f lhi& loualion-

ROLLED BEAM aEND POINT DET.AILS· 

·J" 

· Conrn:cf,an te.. 
Inf. :Jf,fFe-.r>t!:ror 
fh,. ShrFener 

End of cover pU1f• u ~flown 

el•v11tlt1n$ 

TYPICAL COVER PLATE DETAIL 

, 1-----A--< Tig/rf Iii Art1 A onlv 
Wold ,1s sl,o,m ,n 
olher /ocafion3 

'--,,w~,,....,.--< Tgpiea/ Ar•a A. Tight/if 
onlg at ofher localiOl'ls 

TYPICAL BEAM AND GIRDER WELDS 

Shop Flange Sp/;c1 
xe Girder £/eralimis 
for focafion 

Prorid~ Radius on 
l'/angi, plates as r19viretl 
tc> o/Jh1in currer/ lr1tuiflon 
ind;cafed. 

WELDED GIRDER BEND POINT DETAILS 

H.N.T.B. BR. NO. 2A, 2C-2K, 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INtERSTAU lOVTl:S IN D\llUTH 

BRIDGE NO. 69801 

MISCELLANEOUS STEEL DETAILS 

8-3 
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FRONT ELEVATION 

I 
FRONT ELEVATION 

r 

Note, 
Pinfles shall conform lo 

ltf.11.D. !JJ/-1 Type JI. A/I other 
Sfrvcfural Ste.:/ Shii/1 conform 
to U.H. O. 3.JOG. 

EXPANSION BEARING ASSEMBLY-TYPE S.E.-1 

Scale 1£•, ,:o· 

~ t-+-----

~ "11,, --l., 
... 'tli :::: 
~ ::.. 

END ELEVATION 

Provitle B"p,rsv-rt. 
Shed fe:,,t vntler 
base plate 

t d·~ Sw,,tlge Bolf 
!'G"min in concrek. 
ti-·~ h~/e in /Jase p!a~ 

·~'_'._;~t=.:::.:::.=.=-=-=-=-= t;r;:c==:' +::'.:==::r:r:~.5 fl 2:?vt·• .t'e" 
t 1h hole.For 1h 
S11eil9tr Bt,JI i!tn/J,,Jtel 
/!S"min in concrel-e. 

Note, 
Alf Structur11I Stm sll11/f 

conlorm to AlllD 3306 

FIXED BEARING ASSEMBLY-TYPE S.f.-2 
Scalt: ;f,#'/"O" 

s· 
J!/O" 

END ELEVATION 

8e,ef fop plate parallel to slop• of 
steel cap btram. See appropriate 
sfe<i cap be:,m detail•- yteld Top 
Plate to CHp Beam wtlh 1 • shop 
lif/d Jl'eltl all Hrovnd. 

t,, 

~ 
"'- ::::: 

½ 

~ 

t_Shae 

1'2" 

1r .!I" 

FIXED IEARING ASSEMILY-TYPE S.F.-1 

Scale Ji":/'(}' 

6" 

ll§"xf'z/t"(M.H.D.JJ09) 
Top anti Bott. 

{!'¢,f!O"(M.11.D. 33/# 
TgpelI) 

,r !V'•!Jl'(MH0.3!106) 

ti" 

r:::l·11tok1 .for I._ 
~~--=-..:-,_-_-_ .. r --1..., -_-1-_-_r1r_-_-_~-,-;-; Jf.S. bolts. Tgp. 

•' 1 top ,1n,I bott pl,1tu 

-I 
I 
I 
I 
I I. 
I I L ____ ..J 

. _'EXPANSION HARING ASSEMBLY-TYPE 5.E.-2 

Lubr,catetl 
/iron;te Plate 

2fMo/e ford·, ;w,dgebolf,with 
3•,, /-,,,,,.,,,er ,1nl /,eavg he;, nvl, 
,mbedded 1'6" info concrete. Fill 
hole in bas< pl,1te wlfh lead prior 
to selfm9 nvts. 

C Symmetrical ahovf I Shtt 
and t sted Cap Beam. 

----lvbr1<11fetl Brot1ze Pl;,te 

DETAIL C 
No Seal, 

DETAIL F 
;;;;Tcate 

1/·'lt 11i" r«en in 
top ,tnd boft. plates 

H.N.T.8. SR. NO. 2A, 2C:2K, 3A-3E 

TRUNK, ,GHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATE IOUTlS IN DUlUTH 

. BRIDGE NO. 69801 

Sr.ale tl'•J!•o· 
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~~~------SE_~_:_l!_!_"_A_·A _________________________________________ ;. ... _..;.,_·•. ___________________________ _. __ B_E_A_.R_.~_.-G_.:_~ ... ~ .. ::_NI.._B_~~'"'l\'11"':u!."!!~T~·~~, l~LS-t!!!Jllll!!!,-7 J-· i SECTION 1-6 .,,. APPROVED: 7-Jo·-'~ 

No Sc;,Je 

~jf;t;£.r--··-·· SHUT N0.1090f\195Mllt5 69101 
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!PIER 21 

ANCHOR BOLT SETTING PLAN 
{Two Column.$ ·North ond S.:,ufh) 

Ground /me 

Elev. 602.00 

( PIER 2 J 
SECTION A-A 

~ti Column 

El~v. 63!J.G3 
Soutl> Column 

-4 
4·.o· (, Column 

/2-P/40/ N.C;;:-® 
12-P/403 s.d/ T 

l2-P/402 
Both Columns 

t . .It. W1th 
C PIER 2 J •/2~1-o- Kegwag 

ELEVATION 
( Two Column:s - Norlli and $oulh J 

< P.IER 2 l 
FOOTING Pl.AN 

'(North and Soulh Fouf;ngs Similllr) 

Cufot'~ 

,t Beam 

l·P606 
5·P604 

'Elev. 638.2 

I 
2 Ser. l:J·P50/ 

I 
@-

~ 
' --

U:v. 605,:0 

$ :,5 S.lJ.·Z2 Ave. W. 

eamD 

CAP BEAM PLAN 

T·Pf/0/ 

~--@ , '" G-Pt8ot . T 

t PIER :S l 

ELEVATION 

6-P/802 

Alternate 
6-P/803 
6·P/ll04 

I-P606 
5-PGO:J 
2-P60/ 
Z·P60,,: 
nst. Jr. 
Ke_yway 

.:r;~:.11• ·(4-P/103 (12 bars bet. P;tes} I ;,r-1estPiteNo.3£·:I 

II I / 

C PIER :S J 
FOOTING PLAN 

· .... :. __ ... 

fl Calumn 

( PIER 3 J 
SECTION A-A 

( PIER 3 l 
SECTION B-8 

<A::7 
-~--+~.n-.--+-,,,....,~,.....,,... __ _ 

·,~· 12A· 

( PIER :S} 

ANCHOR BOLT SETTING PLAN 

-c PIER 2) 
. _,~SECTION 8-8 

·:····J 

~~ -.._ 
~ .:!5 S.l'- ·22 Ave. W ~ 

Sta. 7• 52.37P 

(PIER 2 l 

FOOTING LAYOUT PLAN 

SPIRAL DATA 

'"·r " 10, ·- ~ 

Oottt M Cttl. s.eo1. 
Optsld~ Diameter 3 1 -81i 3 1-8" 4'-2'' 
111,lnht 1.1?'-J'" J'-3" ',27'-7" 
IPttch 0 1 -611 0 1-611 0 1 -611 

L<:,,fr-1 °-~ Sl:re ;11~ ,,,. z'V 
w.,_u 294U,. 30.1/.b. 288/.b 

COMPUTED PILE LOAOS-TC'NS/PILE 
Pile J.oods Pier• Pier 
Dettd load 28 26 
£Ive load 6 7 
Overturn Ina .35 28 
Total 69 61 

PILE DATA 
., _ _,_ __ - .. 

PIie Tgpe :pf-~ ;, o,._ ~ 

12:IOC-~ ,., ·-- •~a7~I ,,-=, 
12/JPSS .. Tost Pl/11s 1 • BS' 1 •BD 1 

I \11.~VlS\ON'S 
l'OA.T&. I \TE'°' IOLltk 
.,1. ..... ", I ,>\M.£N1t\Ol4 C~Ai.NG.e. '9'\l!.1'. ., llio>flDAI 

·. 
QUAN1'1TIES 

Item Unit Pier 2 
·Excavation Closs UE CIJ. Yd. 50 
Concrete llfx 1 A6 Cu. Yd. 4.3 
Concrete Jllx .3 Y 6 Cu. Yd, Sf 
Ri,lnl'orcement Bars Lbs, 12 22tl 
12 BP 5.3 P//u Ottllver11d J.b, 51 675 
12/JPS.1 T11sf Piltts, 85' long Etnt/1 ' l2BPS.1.T11st Pll•s. 80' Iona £act, 
Expansion Bearing Assf1111/Jlf1ts, Typ11 ETA Eact, 

·.-··-Bridge Ground(!) -- No. , 

••• NO. Sill 

I 

P!ur 3 
78 
.18 
$0 

'" 0.35 --
25. 970 

I 
4 

IILL OF IEltJFOICEMENT 

LlNGTN TTPI 
DIMENSIONS LOCATION 
A • 

Pl11r 2 
12$ .32'-.3' 
123 331-J' Column 

10.1 3 1 -41 2 1 -0'' Column 
,oi 1 1-7' 21-0,i Ca u 

100 11 1-61 Foe,tfn 

Column 
9 1 - ' 1 '-011 • Fllotl and Col 

Column 

.3 
3 1 -21. , '-6" Brit!< 11 S11at 
2'-8' 1 1-611 Brit/. Seat 

27'-l' Column 

2 1-81 2'-0'1-0 
5 1-0" 

· 2 1-8" :f-.!to 
5 1-211 

BENDING DIAGRAMS 

{□ llndudes 2 tums ot eacll end) 

ill µ-I 
.!2! 

H.N.T.I. BR. NO. 2A, 2C-2K, 3A-3E 

TIUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INHltSTATE IOUIES IN DULUTH 

BRll>GE NO. 69801 
PIERS 2 AND 3 

BRIDGE 3E 

,i-M!f!JO-FILMEO 
11.E.VISE.D 2-•·6" 

APPIOVED: J•,3()-t/' 
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[,{Ii' Bearing Litp,Nnsion .J,v,/-

A I G5!()j' 
s~n I 8 G!i!oJ' 

£,mqlns C if5io• 

Smar Lvo I 8 :pt //tP// 1 I 
Spacing C ;,:,,r 7 <P ,,· I 

~ I 

/8 <Pabovl ,?,?' 
/9t!;;bou/,?,?' 

I 

No/,,..,,,..s 

Are., X " -1,,.~ Moment 

I 

l7tPaboul??' 
18 @eb,wlee' 

JI[ 
✓flt/ 

NoL•-
An,;, ;i· ,,__..,;,,,,"""'1enl 

().5 Inlt:rior cL=l/,{li,a) 

--~ 

/ 
f/?"xl.Mtb ¾~e.s. .,,.. (Jipe.tcepf<, 

8~ ~howr,.) 

9tl!'II' 
/()fl//' 

I I 

\&'field !jalke i! 

! 

I 
J [ 

/!JfPII' 
/(;; ~ab,,u/i',?' 
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TYPE B 

Rr,d/1 vi' Ill rders shown shvll 
correspond to rvd/1 shown on 
Fromlng PI an Sl,r,eT. 

N. 8n!-
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f'n:.vid• a. t-w{.,,~ I 
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de-""' \.'1,1\tlr cla,ecl. 

Perlecfion 
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Notes: 
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Ass,,,,,t,/g O•tul /s. · 

For detal /s al' 71 rder· and be{lfll 
.s•cffons not shown s•• Fr(lfll/ng Fl1111s. • 

Prior to placement al'· the d11ci< 
concrete th• ~n1/re area o, t'he cttp 
lleom that wt /I b• In contat:t wit/, 
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a protective coating similar or "!Ji~a/ to Kopp11rs Company Bltuma:;t/c 
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3 E ua/ S. ces 

Varie:s STAGGERED BARS OVER PIERS 

IILL OF IEINFORCEMENT 

IAI NO. SIZE lEN0114 TYPE 
DIMENSiONS · 

LOCATION 
A I 

S401 60f 4 ~'-J" 117 11 -611 0'-911 Saf,ry Curo 
S402 58 4 40 1 -0' 5rr. Longirudlnal 
S403 16 4 36 1 -0' Str " 
5404 20 4 24'.-0' _,·r " 
5501 139 s 40'-0' str Lonol'f'udinol 
SS/J2 41 5 36'-(}' 5tr " 
S503 56 5 24 1 -0' Str " 

S601 ?Su 6 26'-!fto Str rronsv~rse 
O 339 47'-0' " 

S602 

5603 
S620 

L6t7.... 

L'i/)1 

'41511 6 19'-6ro 5tr 1..onq.-ov•rPi ~rsti.J 
of 3 21 '-6" 

62 6 28 1 -61 5tr. " "Pier 2 
8 6 41-01 Str Scuoo~r 

4 6 7' s• 112 21_511 0 1 .:.td' Lamt> Anchor 

4 s 7!..3" 132 0 1-11 11 f '-0' " " 

UNIT I BRIDGE 3E QUANTITIES 
/TEI( 1/Nll QUANTITY 

Concr•f• Mix 3i'6 Cu. Yd. II~ 
@R•inforctna Bors Pounds 57,180 

(f', 1/ "f Cor,duft o,/fl, caps Each f ti 8 1-011 

Concret, llfx 3Y60 Cu. Yd. 5 

<l)Includt,d (11 Prft:• bfd for otlior ft,ms◄ 

® MtHffun /s{ontf and nose quonfitles 
ort: Included~ 

.N_T - BR. NO. 2A 2C-2K 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE OF MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATE ROUTES IN DULUTH 

. BRIDGE NO. 69801 

SLAB PLAN 
SECTIQN A-A. UNIT 1 
sc,,k: l* - /LO• 

..;......-L-. ____ ~ ___ _..;_ ____ .;,_ _ _;. ____ _;._,;,.._ ________________ ~~::"':BR:::":IDG~E ~3E ~~~J· __ , ·I · }\~,;~(}. t: ;~i .. ftl; 
APPROVED: 7-.:fd-,s· ..... ! 
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.-.·. 

~···· 
llECONSTRUCT EXF'. JT. 

TYPE SPECl.l.L II LOC. 8 
SEE BRIDGE NO, 69801G 

RECONSTRUCT EXP. JT. 
. TYPE O II LOC,9 

. i .. 1SEE BRIDGE NO. 69801G 
\ 

- . 
l,IE ASIJIEO ALONG i 

.14B'-l¼;"t ' .. 

. 9RIDGE NO. 69801G 

1 281'-l± 

-m-.----1RECONSTRUCT EXP, JT. 
TYPE E • LOC. 2 

\ 

\ 

263'-4" t 1 

. GENERAL ~LAN ;; 

296'-0" It_ TO It_ BRG 

141'·103/ia" ± . -

BR!DGE NO. 69BOIL 

• MAXIMUM ALLOWABLE OtSIGN STRESSES 1 

Rt!lf'ORCED CONCRETE , 
~•c = ◄CIOO p.s.l. nza 
fy : 60000 p.s.l. R£INFORCEMENT 

NOTES1 .___.. 

(D REMOVE AHO REPLACE CONCRETE RAILING 
· AND PIPE RAILING WITH TYPE f MODIFIED 

RAILING, !RECONSTRUCT CONCRETE RAILING) 
SURF ACE rINISH RAIL AFTER RECONSTRUCTION 
(POLYMER SURFACE FINISH> 

--'-41{_ EXP, JOINT 
TYPE ll & SPECIAL ' Ii_ [XP. JOINT TYPE E- if .i EXP. JOINTI : BRIDGE NO, 69801M 

.· ~ 

... 

gu 

5" 

SEE DETAIL • A" 

~ EXP. .. F'IXEO 

.. 

PIER 6 c=::J 
l'lER 5 

VARIES 

VARIES 

l'ARTIAL OR FULL DEPTH 
SLAB REMOVAL SEE 

SHEET NO. ~2 

71/◄" MIN.­
-.02 '/f'T. 

.. 

FIXED 

c::J 
PIER ~ 

9" 

.tAST ENO . INPLACE TRANSVERSE SECTION 

JOB NO. Tl 7005 DESIGN UNIT: DAVID J. DAHLBERG 

:. ·._F 

' 

.. 
EXP. .. 

L__J 

l'lER J 

.GENERAL ELEVATION 

7" 

I 
EAST 00 

.1& 

F1XEO "" 

.. 
C::J 

... VARIES 

,8¼" t,ltN. 
-.02 '/fl, 

TYPE SPECIAL r-"I 

. - ... 

EXP, 

l 

-

2" l,IIN. CONCRETE 
OVE!ll.AY (3Ul7Al 

I 

.. 

l'-611 

! ~--

1 ~:,M~~!, !4'~,~~:_~ t.lOOIFltD 
ARIFY BRIDGE DECK> 

7" 
. SCAR!FY .BRIDGE DECK, 1/4" 
. <SCARIFY BRIDGE DECK) 

.. bETAIL "A" 

· ST A TE PROJ. NO. 6980 -69801N <T.H. 535=390) 

11111« "1GH'IAY 110.536 
IJIINl£SOTA 

0£1',\ft'!l,IENT 01' fflANSl'(IIITATIOff 

BRIDGE N0.69801N 
t,M. 535 N.B. SEG. 3 OVER IM, AT TH£ 
JCT ([N oo..urn: Of T .H. Sl!i & T ,H.35 

IDENTIFICATION NO. ~01 

GENERAL PLAN AND ELEVATION 
stc. .33., T .!ill,N 

69801N 

SHEET N0.33 OF 92 SHEETS 

... ,-~y::~~f:'~~~~t~~,~= ::ts=::I::~~:::·::::it::::•:r~;::t~~~~/;'.";:. 
OF BUSINESS, TO BE FILMED BY STATE OF MINNESOTA MICROGRl\Pl-lYC SERVIci!s UNIT ACCORDING 
TO Nl\TION11L BUREl\U OF ST1\ND11RDS REQUIREMENTS FOR PE!l.MANENT MICROFlLN. ~ ACCORDING TO 

. ·• PROCEDURES FOR THE DOCUMENT SERIES. 

'Record Se'rier, Titled 

··· .. -- .... · . - . . . 
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140'Z. 
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6ftJE£A' tPTES E 11 , PL 11.12 · ·r M l'4A "t»4. i.- Jo 
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Wirt. MAR7ElJ '€' SIIAL.l ¥ uM, FU.T. MAcH1Nc M• · 2. L B ,r :,, , uh. '11,:, ,,.,.... • ,._ 
FLAME cur Af,/O ,Set)U/ll) if,, O(?f;()SE Pt.,dN@. ll. , 2, 1 R .! ·!./ 2 "'"' ;,7 ,.,. ,. 
Set MHD ?:47l . .3C4 ANO D4. ":1 1 2 ~I 1 1 ' !!_ • .. ,.,-"' ,r 

OR:N HOt.ES: i ·rp me HS. !!0-TS nJ ' 2 ,~ ' I .5 AA L......-- _L......_L---2.. _r$ /JI 
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,., ' 

S<.lbPUJ,/C>IED Olt SU!!,Dl?!LLED 4. AND £tfAME/J 
10 srze INJ./II.E MATo-/ff.Jq Ml:MOBlS A££ 
ASffM&teD S!c€ f)r,i6. £.,'. ·, /'f:IR MATO-I 

MAJUS ,: F,WCKIN5. Su More A" 
:;Pr.ICE /!l:AMINfii ASl't!I! MHO 'U7t.3Elb. 
01'/fi£ £.eAM!Ne AS Pt!f' MHO 2471.C,E/c:. 

~ SEE CAMau D<46eAM. 
INS('B€flON ' SHOP INSl'ECTION Z,Y M-H/J 
W/6NETIC PAencLE IN.Sf. , FE!' M/10 247l.~J4,dt f 

5frECl4L PfDVIS/ONS: ( a> :f, 61!6 ST/~ tf 
/0'/, l>IE'8 f FU;;. "1EI.IJS). 

'NELDIH6 , f'0! /IIHD 'Z47/, ~1, !,3~"1 ..WO Sl'<'=/4.L 
Pf;OV/StONS. R:£M01/e AI.L s;{op T,4CJ:: I<'~ 
av SPCJa' FI.A~s. 
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('('ID)('. 0 I).+ f .,A t-' p~ ½3 
Girder Member Properties - Girder 5 

Girder 5 Member Properties Used in Reanalysis 

"enth Noncornp Dead Superimposed Dead -Live Load 
::iint -ryf?_ A-<e-

Ix J Iy Ix J Iy Ix J Iy 
l~-.t ( 'iC.2. (in4) (in4) (in4) (in4) (in4) (in4) (in4) (in4) (in4) 

;- 3'1v;?>/r,-::' ?, ~.7/-5 ivi1 

0 5 234 15638 624 19218 20632 1863 57187P'5-21-l v~ 1..10 ,.,.. -z.. 

1 5 234 15638 624 19218 20632 1863 57187 
15638 '. 2 5 234 624 19218 20632 1863 57187 m ... ,,r rhi ck rvSS , 0se. I 

3 5 234 15638 624 19218 20632 1863 57187 
4 5 234 15638 624 19218 20632 1863 5,7187 o\~ :;. fo'' 5 5 234 15638 624 19218 20632 1863 57187 
6 5 234 15638 624 19218 20632 1863 57187 
7 5 234 15638 624 19218 20632 1863 57187 'I YY Ki<;e:. = I.y ft'Q{ 8 234 6953 5 234 6953 5 234 
9 11557 396 11557 21 396 11557 21 396 "J... t<,'5-<, .:.. I v l""l'-0)( 

10 11557 396 11557 21 396 11557 21 396 cc-
11 6953 234 6953 5 234 6953 5 234 ps--:.E. 
12 6953 234 6953 5 234 6953 5 234 cly-+t>pl ~ (YrO'X 
13 6953 234 15638 624 19218 20632 1863 57187 
14 6953 234 15638 624 19218 20632 1863 57187 d.y-\r.:..o+, ~ .. f'n O ~ 
15 6953 234 15638 624 19218 20632 1863 57187 
16 6953 234 15638 624 19218 20632 1863 57187 
17 6953 234 15638 624 19218 20632 1863 57187 
18 6953 234 6953 5 234 6953 5 234 
19 6953 234 6953 5 234 6953 5 234 
20 11557 21 396 11557 21 396 11557 21 396 Pi.J-~!! 
21 6953 5 234 6953 5 234 6953 5 234 
22 6953 5 6953 5 234 6953 5 234 
23 6953 5 15638 624 19218 20632 1863 57187 
24 6953 5 15638 624 19218 20632 1863 57187 
25 6953 5 15638 624 19218 20632 1863 57187 
26 6953 5 15638 624 19218 20632 1863 57187 
27 6953 5 15638 624 19218 20632 1863 57187 
'28 6953 5 15638 624 19218 20632 1863 57187 
29 12750 34 12750 34 450 12750 34 450 
30 12750 34 12750 34 450 12750 34 450 P·=>- 3.E 
31 12750 34 23946 646 19434 32469 1886 57403 
32 12750 34 23946 646 19434 32469 1886 57403 
33 12750 34 450 1 23946 646 19434 3:2469 188 6 57403 
34 12750 34 450 \ 23946 646 19434 32469 188 6 57403 
35 12750 34 450 

•~946 
646 19434 32469 188 6 57403 

36 12750 34 450 3946 646 19434 32469 1886 57403 
37 12750 34 450 3946 646 19434 32469 1886 57403 
38 12750 34 450 2 946 646 19434 32469 1886 57403 
39 12750 34 450 ;ffi 34 450 12750 34 450 
40 22471 129 721 129 721 22471 129 721 p:1.-?£ 
41 12750 34 450 127 0 34 450 12750 34 450 
42 12750 34 450 127 34 450 12750 34 450 
43 12750 34 450 2394· 646 19434 32469 1886 57403 
44 12750 34 450 ;;:::\::: 19434 32469 1886 57403 
45 12750 34 450 19434 32469 1886 57403 
46 12750 34 450 23946 · 646 19434 32469 188 6 57403 
47 12750 34 450 23946 · 646 19434 32469 1886 57403 
48 12750 34 450 23946 646 19434 32469 1886 57403 
49 12750 34 450 23946 · 646 19434 32469 1886 57403 
50 12750 34 450 12750 34 450 12750 34 450 Pt-?:,E 
51 6863 4 216 68 63 , 4 216 6863 4 216 
52 7352 4 216 16031 \23 19200 21146 1862 57169 
53 7860 4 216 17016 3 19200 22453 1863 57169 
54 8389 4 216 18035 19200 23807 1863 57169 !Gpvce.<A s~ +-i"D"' 
55 8939 4 216 19088 19200 25210 1863 57169 
56 9509 4 216 20177 19200 2 6661 1863 57169 vr,.,e... Qlluo.~. 

57 10100 4 216 21300 19200 28161 18 63 57169 -:!)( -- ;;;?5 3o'"':1--
58 10712 4 216 22460 19200 29711 1863 57169 
59 10817 4 216 10817 216 10817 4 216 
60 16734 16 360 16734 16 360 16734 16 360 p:3 -'?;,(.. 

61 9514 3 180 9514 3 180 9514 3 180 
2 9514 3 180 19474 621 25309 1861 57133 

63 9514 3 180 19474 621 25309 1861 57133 
64 9514 3 180 19474 621 25309 1861 57133 
65 9514 3 180 19474 621 25309 1861 57133 
66 9514 3 180 19474 621 25309 1861 57133 
67 9514 3 180 19474 621 25309 1861 57133 (3-21 



-x:"){ j I7 P5 yy 
68 9 288 13797 9 288 13797 9 288 
69 9 288 13797 9 288 13797 9 288 
70 44 504 22809 44 504 22809 44 504 P2.-~c.. 
71 4 216 10926 4 216 10926 4 216 
72 7 252 25602 626 19236 34470 1866 57205 
73 252 25602 626 19236 34470 1866 57205 
74 252 25602 626 19236 34470 1866 57205 
75 252 25602 626 19236 34470 1866 57205 
76 252 25602 626 19236 34470 1866 57205 
77 11948 252 25602 626 19236 34470 1866 57205 
78 11948 252 25602 626 19236 34470 1866 57205 
79 10926 216 10926 4 216 10926 4 216 
80 22809 504 22809 44 504 22809 44 504 ?1-:.C-
81 15257 15257 12 324 15257 12 324 
82 15257 15257 12 324 15257 12 324 
83 10190 21097 622 19182 27663 · 1862 57151 
84 10190 21097 622 19182 27663 1862 57151 
85 10190 3 21097 622 19182 27663 1862 57151 
86 10190 3 21097 622 19182 27663 1862 57151 
87 10190 3 21097 622 19182 27663 1862 57151 
88 10190 3 21097 622 19182 27663 1862 57151 
89 10190 3 3 198 10190 3 198 
90 10190 3 3 198 10190 3 198 8~-'?l r-. 
91 10190 3 622 19182 27663 1862 57151 
92 10190 3 622 19182 27663 1862 57151 
93 10190 3 622 19182 27663 1862 57151 
94 10190 3 622 19182 27663 1862 57151 
95 10190 3 622 19182 27663 1862 57151 
96 10190 3 21097 622 19182 27663 1862 57151 
97 10190 3 21097 19182 27663 1862 57151 
98 10190 3 21097 19182 27663 1862 57151 
99 16734 16 360 16734 360 16734 16 360 

100 17120 17 360 17120 360 17120 17 360 
101 17120 17 360 17120 360 17120 17 360 
102 17120 17 360 17120 360 17120 17 360 
103 17120 17 360 17120 360 17120 17 360 
104 16734 16 360 16734 360 16734 16 360 
105 16734 16 360 16734 360 16734 16 360 
106 16734 16 360 16734 360 16734 16 360 
·.07 16734 16 360 16734 360 16734 16 360 L '.09 16734 16 360 16734 360 16734 16 360 
,fog 16734 16 360 16734 16 60 16734 Hi 360 
110 16734 16 360 28888 628 37914 1868 57313 
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Elastic Section Properties for Stiffness Analysis 

Girder 5 Elastic Section Properties for Stiffness Analysis 

Noncomp 

Tenth I 
Point 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 rL .. 27 
28 

· '29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

rL ~~ 
02 
63 
64 
65 
66 

6 53. 
6 53. 
6 53. 
69 3. 
69 3. 
69 3. 
69 3. 
695 
695 

1155 
1155 

695 
6953 
6953 
6953 
6953. 
6953. 
6953. 
6953. 
6953. 

11557. 
6953. 
6953. 
6953. 
6953. 
6953. 
6953. 
6953. 
6953. 

12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
22472. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. 
12750. · 
12750. 
12750. 

6863. 
7352. 
7861. 
8390. 
8939. 
9509. 

10100. 
10713. 
10817. 
16734. 

9515. 
9515. 
9515. 
9515. 
9515. 
9515. 

na 
from 
Bott 

15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
18.38 
18.38 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
15.51 
18.38 
15.51 
15.51 

5.51 
5.51 
5.51 
5.51 

r .51 
1 . 51 
1 .10 
1 .10 
1 .10 
16 10 
16 10 
16 10 
16. 0 
16. 0 
16. 0 
16. 0 
16.] 
19.5 
16.1 
16.1 
16.1 
16.10 
16.10 
16.10 
16.10 
16.10 
16.10 
16.10 
16. 34 
16. 86 
17.38 
17.90 
18.42 
18.95 
19.47 
19.99 
20.08 
22.25 
21.62 
21. 62 
21. 62 
21. 62 
21. 62 
21.62 

------Comp-----­
(n = 8) 

na I na 
from 
Bott 

na 
from 
Top Flg 

20 .11 
20.11 
20.11 
20.11 
20 .11 
20.11 
20.11 
20.11 
20.11 
18.38 
18.38 
20.11 
20.11 
20 .11 
20.11 
20.11 
20.11 
20.11 
20 .11 
20.11 
18.38 
20.11 
20.11 
20.11 
20.11 
20 .11 
20.11 
20 .11 
20.11 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21. 02 
21.02 
19.50 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 
21.02 

9.33 
9.91 
0.48 
1.05 

2 . 62 
2 .19 
2 • 76 
2 .32 
23.42 
22 25 
21 62 
21. 62 
21. 2 
21. 2 
21. 2 
21. 2 

20632. 
20632. 
20632. 
20632. 
20632. 
20632. 
20632. 
20632. 

6953. 
11557. 
11557. 

6953. 
6953. 

20632. 
20632. 
20632. 
20632. 
20632. 

6953. 
6953. 

11557. 
6953. 
6953. 

20632. 
20632. 
20632. 
20632. 
20632. 
20632. 
12750. 
12750. 
32470. 
32470. 
32470. 
32470. 
32470. 
32470. 
32470. 
32470. 
12750. 
22472. 
12750. 
12750. 
32470. 
32470. 
32470. 
32470. 
32470. 
32470. 
32470. 
12750. 

6863. 
21147. 
22454. 
23808. 
25210. 
2 6661. 
28161. 
29711. 
10817. 
16734. 

9515. 
25309. 
25309. 
25309. 
25309. 
25309. 

32. 78 
32.78 
32.78 
32.78 
32.78 
32. 78 
32.78 
32.78 
15.51 
18.38 
18.38 
15.51 
15.51 
32.78 
32.78 
32.78 
32.78 
32.78 
15.51 
15.51 
18.38 
15.51 
15.51 
32.78 
32.78 
32.78 
32.78 
32.78 
32.78 
16.10 
16.10 
31.63 
31.63 
31. 63 
31. 63 
31.63 
31.63 
31.63 
31.63 
16.10 
19.50 
16.10 
16.10 
31.63 
31. 63 
31.63 
31.63 
31. 63 
31. 63 
31. 63 
16.10 
16.34 
33.80 
34.66 
35.52 
36.37 
37.23 
38.08 
38. 92 
20.08 
22.25 
21. 62 
39.81 
39.81 
39.81 
39.81 
39.81 

from 
Top Flg 

2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 

20.11 
18.38 
18.38 
20.11 
20.11 

2.85 
2.85 
2.85 
2.85 
2.85 

20.11 
20.11 
18.38 
20 .11 
20.11 

2.85 
2 .85 
2.85 
2.85 
2.85 
2.85 

21.02 
21.02 

5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

21.02 
19.50 
21.02 
21.02 

5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 

21.02 
. 19.33 

2.9 
3.20 
3.43 
3.67 
3.91 
4.15 
4 .39 

23.42 
22.25 
21.62 

3.44 
3.44 
3.44 
3.44 
3.44 

------Comp------
(3n = 24) 

I 

1563 
15638. 
15638 
15638 
15638 

6953. 
6953. 

11557. 
6953. 
6953. 

15638. 
15638. 
15638. 
15638. 
15638. 
15638. 
12750. 
12750. 
23946. 
23946. 
23946. 
23946. 
23946. 
23946. 
23946. 
23946. 
12750. 
22472. 
12750. 
12750. 
23946. 
23946. 
23946. 
23946. 
23946. 
23946. 
23946. 
12750. 

6863. 
16032. 
17016. 
18035. 

90 9 
20177. 
21301. 
22460. 
10817. 
16734. 

9515. 
19474. 
19474. 
19474. 
19474. 
19474. 

na 
from 
Bott 

26.63 
26.63 
26. 63 
26.63 
26. 63 
26.63 
26.63 
26.63 
15.51 
18.38 
18.38 
15.51 
15.51 
26.63 
26. 63 
26.63 
26. 63 
26. 63 
15.51 
15.51 
18.38 
15.51 
15.51 
26.63 
26.63 
26.63 

6.63 
6.63 
6.63 
6.10 
6.10 

2 . 99 
2 • 99 
2 • 99 
2 • 99 
24.99 
24 99 
24 99 
24.99 
16. 0 
19. 0 
16. 0 
16. 0 
24.9 
24.9 
24.9 
24.9 
24.99 
24.99 
24.99 
16.10 
16.34 
27. 67 
28.36 
29.06 

9.75 
30.44 
31.13 
31. 81 
20.08 
22.25 
21. 62 
33.23 
33.23 
33.23 
33.23 
33.23 

na 
from 
Top Flg 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

20.11 
18.38 
18.38 
20.11 
20.11 

9.00 
9.00 
9.00 
9.00 
9.00 

20.11 
20.11 
18.38 
20.11 
20.11 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 

21. 02 
21.02 
12.13 
12.13 
12.13 
12.13 
12.13 
12.13 
12.13 
12.13 
21. 02 
19.50 
21.02 
21.02 
12.13 
12.13 
12.13 
12.13 
12 .13 
12.13 
12.13 
21.02 
19.33 

9.10 
9.49 
9.89 
0.29 
0.69 
1.10 
1.50 

.42 

.25 

. 62 

.02 
1 .02 
10 02 
10 02 
10 02 

~'c_ ~(.. ~ 1../ooo psi 

,\n-=-BP4: 
10,of>,l.~. 



::r ""' Y\ti<. 
?.o, 4lj :> {0a#') l1op1 ?S 

67 21.62 21.62 25309. 39.81 3.44 33.23 10.02 
68 22.00 22.00 13797. 22.00 22.00 22.00 22.00 
69 22.00 22.00 13797. 22.00 22.00 13J97. 22.00 22.00 
70 22.75 22.75 22810. 22.75 22.75 22 10. 22.75 22.75 P2-~c 
71 21.75 21. 75 10926. 21. 75 21.75 10 26. 21. 75 21.75 
72 18.79 24.96 34470. 38.37 5.38 256 2. 30.75 13 .00 
73 18.79 24.96 34470. 38.37 5.38 256 2. 30.75 13. 00 
74 18.79 24. 96 34470. 38.37 5.38 2560 30.75 13.00 
75 18.79 24.96 34470. 38.37 5.38 2560 30.75 13.00 
76 18.79 24.96 34470. 38.37 5.38 2560 30.75 13.00 
77 18.79 24.96 34470. 38.37 5.38 25602\ 30.75 13.00 
78 18.79 24. 96 34470. 38.37 5.38 25602\ 30.75 13.00 
79 21.75 10926. 21. 75 21.75 1092 6. 21. 75 p:1,.-sc_ 80 22.75 22810. 22.75 22.75 22810. 22.75 
81 15257. 22.12 15257. 22.12 22.12 15257. 22.12 
82 15257. 22.12 15257. 22.12 22.12 15257. 22.12 
83 10190. 22.56 27664. 39.43 3.94 21097. 10.81 
84 10190. 22.56 27664. 39.43 3.94 21097. 10.81 
85 10190. 22.56 27 664. 39.43 3.94 21097. 10.81 
86 10190. 22.56 27 664. 39.43 3.94 21097. 10.81 
87 10190. 22.56 27664. 39.43 3.94 21097. 10.81 
88 10190. 22.56 27 664. 39.43 3.94 21097. 10.81 
89 10190. 22.56 10190. 20.82 22.56 10190. 22.56 
90 10190. 22.56 10190. 20.82 22.56 10190. 22.56 p;--3.~ 
91 10190. 22.56 27 664. 39.43 3. 94 21097. 10.81 
92 10190. 22.56 27664. 39.43 3. 94 21097. 10.81 
93 10190. 22.56 27 664. 39.43 3.94 21097. 10.81 
94 10190. 22.56 27664. 39. 43 3.94 21097. 10.81 
95 10190. 22.56 27664. 39.43 3. 94 21097. 10.81 
96 10190. 27 664. 39.43 3.94 21097. 10.81 
97 10190. 27 664. 39.43 3.94 21097. 
98 10190. 27664. 39.43 3.94 21097. 
99 16734. 16734. 22.25 22.25 16734. 

100 17120. 17120. 22.25 22.25 17120. 
101 1 7120. 2.25 17120. 22.25 22.25 17120. 
102 17120. 22.25 2.25 17120. 22.25 22.25 17120. 

' 103 17120. 22.25 ~.25 17120. 22.25 22.25 17120. 22.25 
104 16734. 22.25 .25 16734. 22.25 22.25 16734. 22.25 
105 16734. 22.25 

2~25 
16734. 22.25 22.25 16734. 22.25 

I '06 16734. 22.25 2 . 25 16734. 22.25 22.25 16734. 22.25 

\ 07 16734. 22.25 22 25 16734. 22.25 22.25 16734. 22.25 
~108 16734. 22.25 221~5 16734. 22.25 22.25 16734. 22.25 

109 16734. 22.25 22. 5 16734. 22.25 22.25 16734. 22.25 
110 16734. 22.25 22.~5 37915. 38.78 5. 72 28889. 31.81 
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Results for LC 12, Influence Reaction 

LHB 
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: I 
\ 

Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 2-3E, Beam F and Girder C 

Member Primary Data (Continued) \ / 

Apr 26, 2010 
2:46 PM 
Checked By:, ¼1'"-,._'\ 

Label I Joint J Joint K Joint Rotate/dea\ Section/Shaoe Tvoe Desian List Material Desian Rules 
5 M2-2 N15 N16 106953 Beam None gen Steel Tvoical 

f.BXIX!<M22j\'.} , : 1 NJ6/ · ?f1'417' ) .. ·.o,. £; ~c-1.~~Il .. f: ·~~t2}0632'i" 'Beam. > "'J\lofie17 ·geh\.Sfeet : Tvnical 
7 M2-4 N17 N18 •.J · 106953 Beam None gen Steel Tvoical 

9 M3-1 P4-3E N20 111557 Beam None gen Steel Tvoical 

11 M3-3 N 19 H 1 C. '" :. I ;i,; 1 ~~ ~ 120632 Beam None gen Steel Tvoical 

13 M5-1 P3-3E N23 112750 Beam None gen Steel Tvoical 

15 M5-3 N22 N21 u 112750 Beam None gen Steel Tvoical 

17 M6-1 P2-3E N26 122471 Beam None gen Steel Tvoical 

22 :, ,,r · Ms.---1:U T O < .. , z:,;,,n · '"· . " ;,;; Ii lI(\;2, •;,x Lie' ?:' li:/ ::ri.'.1253'0;7@\ ' '<B:eamti ti p;Rfome\l? • ]§i'i'i$tEi§I/ ,, :t&nlfalt 
23 M8-2 N27 N28 110817 Beam None gen Steel Tvoical 

25 M9-1 P3-3C N33 116734 Beam None gen Steel Tvoical 

27 M9-3 N32 N31 125309 Beam None gen Steel Tvoical 

29 M9-5 N30 9 113797 Beam None gen Steel Tvoical 
. sotI c.;;;:,xrv'lsta\11 , , 112Uf.J2s~,;1,t 1! l!~t\{'"" ,,,;r~ •:tit122atiet?fr. . 'Beam~" ;~:sr Kionerzit · · t:Jeij}$t~g1 ;; tvoi~1? 

31 M10-1 P2-3C N37 122809 Beam None gen Steel Tvoical 

33 M10-3 · N36 N35 134470 Beam None gen Steel Tvoical 

35 M10-5 N34 P1-3C 122809 Beam None gen Steel Tvoical 

37 M11-2 N39 N38 115257 Beam None gen Steel Tvoical 

Member Advanced Data ./ 

M6-1 
•··•··?t•Ms'J2\,•···•··•.• 

M6-3 

I Release J Release I Offset in J Offset in TIC Onl TOM Inactive 

Yes 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 2 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 2-3E, Beam F and Girder C 

Apr26,2010 
2:46 PM 
Checked By: ( ,::rt,,,\ 

Joint Coordinates and Temperatures / 
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i( 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 2-3E, Beam F and Girder C 

Joint Coordinates and Temperatures (Continued) 

35 
;-35> 
37 

•·:_33; 
39 

Joint Boundary Conditions 

Apr26,2010 
2:46 PM 
Checked By:G,,_ft\ 

Detach From Dia ... 

Joint Label X k/in Y k/in Z k/in X Rot. k-ft/rad Y Rot. k-ft/rad Z Rot. k-ft/rad Footin 
P5-2H Reaction Reaction Reaction Reaction 

Reaction Reaction 
Reaction :1'; ,. Reactioh't.i 

9 P1-3C Reaction Reaction 
>10t? :.i HSt6{/iit;. rt Reactiang t .Re~cti8n:11; 

Joint Loads and Enforced Displacements /BLC 6 : Influence Line) 
Joint Label LDM Direction k*s"2/ft ... 

1 P2-3E D y 

Member Point Loads (BLC 3 : Design Truck) 

Member Point Loads (BLC 4 : Design Tandem) 

r------i~---==~=~-----,---~==~-----~===-'--'-S0------,---~==~'-1------, ./ 

ttsillsl±t2-lim~!ZN~i12~B~Sl£i§;~~±28±~~~3l~G::t~~222~~~iJill[;J2~~~st~~};];;;E[;~~lli212222z=:~ ✓ 
Member Point Loads (BLC 5 : 2 Trucks at SOFT) ✓ 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \. .. \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 4 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 2-3E, Beam F and Girder C 

Member Distributed Loads (BLC 1 : Test Uniform Load) (Continued) 

13 
·14,······· 
15 
16\ 
17 

Member Label 
M2-4 

Member Distributed Loads 

Start Ma nitude k/ft d .. End Ma nitude k/ft d ... 

Apr26,2010 
2:46 PM 
Checked Bv:c...:rv,1 

End Location ft % 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _ 3E_P2_BeamFGirderC.r3d] Pag~ 2 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Moving Loads 

Pier 2-3E, Beam F and Girder C 

Apr 26, 2010 
2:46 PM 
Checked By: C..::!"~~ 

Ta Pattern lncreme... Both Wa s 1st Joint 2nd J ... 3rd J ... 4th J ... 5th J ... 6th J ... 7th J ... 8th J ... 9th J ... 10th ... 
1 M1 HS20-44-14FT 1 Yes P5-2H H3 

11 M11 POST-SUS-TRUCK P5-2H 
<12 ·fM12' ,,F?QS'{:;~lJ!3/I;r{UcK <;e fi, 

13 M13 POST-SU7-TRUCK 1 

15 M15 PERMIT-STD-B-TR.. 1 
'16' "'M16? PE~MIJ:!2$:f;p::c\Tff.,; <10" 
17 M17 PERMIT-P411-TRU... 1 

'1~f M'18· i R$RMIJ;p,t:f3?[13J,,l,;it'\ /jf; 
19 M19 PERMIT-STD-C152B 

M23 PERMIT-STD-C237B 

LMQ4?,,.itl;IB.MJJ\S~QiCiS!3 
M25 PERMIT-STD-C200J 1 P5-2H H3 

Moving Load Patterns 
Pattern Label Load Direction Distance 

00 00 
HS20-44-14FT -: j:,,'""if";,c,·: >~YP> -,~--,- · · -xf -i•i'<:':~f F'-''• I ✓ 
HS20-44-18FT •I:• i~3 +j;' N~•'- ht;;• .,,y~~-;,;,1 ✓ 

I ,,,,1-;;x +:-~-,, "-"+P,'\K* I ✓ 

I· 
HS20-44-26FT · "' \:,s, ''.t~w- ,,,1 ' "" ·"·" ~' ,,__._ +.:'" ' zy•-~~, ·- · j ✓ 

\>: .. HS20-44-30FT , I> · ,ir - ,j, ,,,~ec:- · +>- ,.,.,,it---- · I ,/ 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801 3E P2\Risa3D\090147 3E P2 BeamFGirderC.r3d] Page 6 - - - - - I g~3 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

1 re Moving Load Patterns 
Pattern Label 

POST-TYPE3UNIT 

I POST-TYPE3S2-40UNIT 
lf);ffj.' ., .• 

I , .. "" .,, ........ ?,D} :\/''· 

POST-SU6-TRUCK 

... , 

Pier 2-3E, Beam F and Girder C 

Load 
k 

-14 

-17 

-12 
,. .. ,,, 

-17 

'·• ··.,;•,,.,, 

• Vi ' •• ,,,,0,,,/~';1,ttI 
-17 

-17 

-16 

-16 

""•" «.· 

Direction 

y 
.;c,V'• 

y 

y 

y 

y 

y 

Distance 
ft 

0 
:•c, ,r 

4 

4 

4 

4 

.,,,. 

✓ 
•·. 

✓ 

✓ 

✓ 

✓ 

Apr26,2010 
2:46 PM 
Checked By: C.Slt"\. 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 7 

~-~2-



( 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Moving Load Patterns 
Pattern Label 

Pier 2-3E, Beam F and Girder C 

Direction 

✓ 

✓ 

✓ 

✓ 

Apr26,2010 
2:46 PM 
Checked By:c..::r(..,{,\._ 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 8 

13-3? 



( 
\ 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Moving Load Patterns 
Pattern Label 

PERMIT-STD-C2378 

RISA-3D Version 8.1.3 

Load 
k 

-13 

Pier 2-3E, Beam F and Girder C 

Direction Distance 
ft 

y 0 

4.5 

4.5 

4.5 

y 0 

/ 

✓ 

✓ 

✓ 

Apr26,2010 
2:46 PM 
Checked By:~ 

[Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 9 I I 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Moving Load Patterns 
Pattern Label 

Basic Load Cases 
BLC Descri tion Cate o 

iform Load None 

n Truck None ;, rrr trandem?r, •k NoAee' · 
2 Trucks at 50FT None 

Load Combinations 

Pier 2-3E, Beam F and Girder C 

Direction 

X Gravit Y Gravit Z Gravit Joint 

✓ 

Point 

Apr 26, 2010 
2:46 PM 
Checked By: C,1M 

Distributed Area Me ... Surface ... 
38 

Descri tion Sol... PD ... SR. .. BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 
Test Uniform Load 

;, 1;,19sao114:re,}tf> • · 
HS20-18ft 

7 2 Trucks at 50 FT Moving 
a • · t>tsl nt.afletoad r · ---•· · 
9 Desi n Truck Load 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801 3E P2\Risa3D\090147 3E P2 BeamFGirderC.r3d] Page 1(b '2 - - - - - t? --75 



LHB Apr26,2010 
2:46 PM 

Company 
Designer 
Job Number 

jdf 
090147 Pier 2-3E, Beam F and Girder C Checked By:c..::r~ 

Load Combinations (Continued) 
Descri tion Sol. . .PO ... SR. .. BLC Factor 

19 POST-SU7-TRUCK 
··•. 20 fl~f?J\/'IFr0~tH:>:,A'.,;7.'f{l.lQK\ /i. 

21 PERMIT-STD-B-TRUCK 

22 i'Pl;Rl\11Jl'~SJJ:>"¢FI:R0CI</ /): 
23 PERMIT-P411-TRUCK 

29 PERMIT-STD-C2378 
.. ·· 30"\ PERMft;syl}.::c256B ~· 

31 PERMIT-STD-C200J 

M13 1 
·••••·MN 1· 

1 

C Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page l?-36 



r r 
~ 

I Mt-1 M1•2 M1.-31M2-1 M2-2 M-3 M2·4 M7.-51M13-1 M3-2 M3-3 M4.1 IUli-.1 MS-2 MS-3 M~IMA-1 M6·2 M6-3 M6...fl M7-1 
,,-ZH -N13 -N14 ,~3E N15 •• N17 N1o 1P.....,c.N20 ... H1 I' ·--N23 "22 N2 1P~..Jc.N26 ... N24 1P1-3E H2 

L, 
~(l~ 

pet~~< 
Con-\iW'I.Zl hQ>o~ 

LHB 

¾ jdf Pier 2-3E, Beam F and Girder C Dec 11, 2009 at 9:06 AM 
1 

\},_) 

'1J 
090147 Node and Member Layout 090147 _3E_P2_BeamFGirderC.r3d 



~ 
l 

~ 
~ 

r 
l§:J 

M"'- IM1-1 
N2.q Ip -3E H2 

~ 
S,,.e... pcev .;c,u S> 

P°'°lf' ~r 
(,on \-t'(lv~ +,'o"' 

LHB 

jdf 

090147 

M0-1 M8-2 MB.a f MlM M0-2 MS-3 
N27 N28 1..-,;,-.;,v N33 N32 

r 
" 

Mll-4 MS-5 MB-6 J M10-1 M 0-2 M10-3 
N31 N3D N29 IP2-3C N37 .,. 

Pier 2-3E, Beam F and Girder C 

Node and Member Layout 

M10-4 
N35 

M10-5 IN111-1 M11-2 
N34 JP -3C N39 .,. 

-­,,--- · 

M1 -3 

Dec 11, 2009 at 9:07 AM 

090147 _3E_P2_BeamFGirderC.r3d 

I .. , 



~ 
~ 

~ 

I 
I 

LHB 

jdf 

090147 

( 

120632 !06953 111ss:la11ssz 105953 120632 106953 11!1lS.11 557 106953 

I I 

-r 

120632 1t'""'ol1=sn 132469 112750 122 .. 1122471 112750 132469 11275 .. 11ll750 

I I I 

~ 
';;.,eQ...nu+ 

'f"'-~ ~<'. 
Co,l"\--hn ...,A hi...._ 

Pier 2-3E, Beam F and Girder C Dec 11, 2009 at 9:04 AM 

Shape Labels ( J:...>c,x) 090147 _3E_P2_BeamFGirderC.r3d 



~ 
~ 
~ 

r 
l§:J 

\ 

,-... 112750 125307 

I 

~ 
~ f("$.,vi 01.1-S 

f~~ ~ 
l~nhnvGl ,hbn · 

LHB 

jdf 

090147 

110817 1167341 ld6734 !0951◄ 125309 

I 

.--r 

109514 113797 122BOe I 12280S 110926 134470 110928 

I 

Pier 2-3E, Beam F and Girder C 

Shape Labels ( :c)()() 

122809 I 122809 115257 

I 

( -­. .--- ' 

127663 

Dec 11, 2009 at 9:03 AM 

090147 _3E_P2_BeamFGirderC.r3d 

I 
I 



---'(' &.x. ~~~---) 

Loads: BLC 2, Design Lane Load 

LHB ~,jdf I 

~ 090147 
.....__ 

Pier 2-3E, Beam F and Girder C 

,,........, 
): 

Jan 12, 2010 at 2:12 PM 

090147 _3E_P2_BeamFGirderC.r3d 

....,J; -\\I 
(JO-

~trr~ 

=· 
C 

s... 
£i 
"i .... 



___,r_, kx. - _ _,r-
----.., 

-32k-32k 

-8k 

.£. '-

! 1 
C 

Loads: BLC 3, Design Truck 

LHB ~,di I ~ ~90147 

Pier 2-3E, Beam F and Girder C Jan 12, 2010 at 2:13 PM 

090147 _3E_P2_BeamFGirderC.r3d 



r --------~( ________ _ 

SLx 

-2al6k 

"-..., ,....., 
...C~ 1t 
~;' 
c: 

Loads: BLC 4, Design Tandem 

~ LHB 

tl jdf Pier 2-3E, Beam F and Girder C Jan 12, 2010 at 2:13 PM 

090147 090147 _3E_P2_BeamFGirderC.r3d 
I 



~x 

-32k-32k -32k-32k 

Loads: BLC 5, 2 Trucks at SOFT 

1 jdf 
~~HB 

t 090147 

Pier 2-3E, Beam F and Girder C 

I 

Jan 12, 2010 at 2:13 PM 

090147 _3E_P2_BeamFGirderC.r3d 

(,"""' 
.,,.,;;,..,, 

(f> 

G 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 2-3E, Beam F and Girder C 

Jan 12, 2010 
2:14 PM· 
Checked By: (,.::r/,1<1 

Joint Reactions (By Combination) 

1 
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Shrrener 

~"~Access 
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~ 
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: • 

~ ~ 

TYPE A If.~ opt-1 weld For 
-IS" lcp flan!,e to web 

PLA~ 
St:ole: :,:•=l'O' 

C 

:mu 

Rr,d/1 of GI rders shown shall 
correspond to radii shown on 
Framing Pion Sheet. 

N. 

() 

D~+a,.it•e: 
Scc..:5hcse.'t" 

S"T 

Z5Pi 

fl'ravidic o. t-w(,s't" I 
typ.elo.i,c..hwl"t'\.,,.Q.. 
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JilU 
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C6irderl ~ .. · 

f /JeJri17? 
1 S. Colu11m 

ffl 
Od'lecfion 

OirderA ,5(} pt tlinler IJ .75Pf<tikD1 8inlr E 

DEAD LOAD DEFLECTION DIAGRAM 
No Scole 

VIEW A-A 
Scale: /(;,,•= r-tr 

~:t~~:i•s 
6-to.l"'-l.ess s't'ee:-1 
(~-1-\.0, ~'3,,.) 
but"iiho..l\ 'b4' 
'f"G-id. fo-ra.s 
~.t\.'0, '3'3CE:,. 

dirderF S. 

,f,n (J 

Notes: 
For details of mat11rlols and 

finish not shown on shoes see Searing 
Asst!ITlbl!I Oetal ls. · 

For deto/ls or 9lrder· ond l,eom 
sections not shown se, Fromlng Plans. • 

Prior to placement of· the deci< 
concrete the entire area or the cop 
beam that will be In contact with 
the concrete shall be co ver11d with 
a protective coating sl111/ fur or 
":fl>~ul to Koppers Componv Bltumustlc 

The deck s/ub shall be hounched 
to tt,11 to,> of the cup beam. 

The cup 6eom shall 6e com/Jered 
fvr d.;iiil ,T.;;ud ~,,f'ltt~·tiur1. 

Anchor bolts shall be held (n 
position during r:onr:ntlng 611 u I" 
Qte11l t1111p[ote. 

H.N.T.B. H. NO. 2A, 2C-2K, 3A-3E 

TRUNK HIGHWAY NO. 35 
STATE Of MINNESOTA 

DEPARTMENT OF HIGHWAYS 
INTERSTATE lOUTES IN DULUfH 

JRIDGE NO. 69801 

STEEL CAP BEAM DETAILS 

PIER 2 __ f!_&IDGE 3E 

:ii1c1i,i; HlMfO 
APPROVED : 1-,it, .,J' 

SMUT MO. 95 Of ll9SHU1S 69801 
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H.IDGE 3C QUANTITIES 

ITEM UNIT 
Concr•f• Mix 3Y6 cu. Yd. 

-~Pieri' 

r -s¢01. ;;,bl. /,!',:fr. 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section Properties: BR3E-P2-1 

Number of Shapes = 4 

Total Width = 36.000 

Total Height = 62.500 

Center, Xo = 0.000 

Center, Yo = 0.000 

X-bar(Right} = 18.000 

X-bar(Left) = 18.000 

Y-bar(Top) = 31.250 

Y-bar(Bot) = 31.250 

Equivalent Properties: 

Area, Ax = 135.00 

Inertia, lxx = 9.792E+004 

Inertia, lyy = 2.010E+004 

Inertia, lxy = 0.000 

Modulus, Sx(Top) = 3133.50 

Modulus, Sx(Bot) = 3133.50 

Modulus, Sy(Left) = 1116.68 

Modulus, Sy(Right} = 1116.68 

Radius, rx = 26.932 

Radius, ry = 12.202 

Plastic Modulus, Zx = 3431.25 

Plastic Modulus, Zy = 1493.44 

Torsional, J = 48.220 

in 

in 

in 

in 

in 

in 

in 

in 

in/\2 

inA4 

inA4 

in/\4 

in/\3 

in/\3 

in/\3 

in/\3 

in 

in 

in/\3 

inA3 

in/\4 

Section Diagram 

V, 
'6.00 

!--- 18.Dll ---! 18.IDJ 

Q :\09Proj\09014 7\ADM N\F200 Design\F204 Calculations\FractureCriticalPiers\RisaSectionFiles. nms 
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Checked By:C~ 

Page 2 

C--7-



Company : LHB 
Designer : jdf 
Job Number: 090147 

Basic Properties of Shapes in Section: BR3E-P2-1 (Local Axis, for n=1) 

Sh.No. 1 2 3 4 

Shape Top Flange Bottom Flange Left Web Right Web 

Ratio(n)· 1.000 1.000 1.000 1.000 

Width (in) 36.000 36.000 0.375 0.375 

Height (in) 1.250 1.250 60.000 60.000 

Xo (in) 0.000 0.000 -15.188 15.188 

Yo (in) 30.625 -30.625 0.000 0.000 

Ax (inA2) 45.000 45.000 22.500 22.500 

lxx (inA4) 5.859 5.859 6750.00 6750.00 

lyy (inA4) 4860.00 4860.00 0.264 0.264 

Additional Properties of Shapes in Section: BR3E-P2-1 (Local Axis, for n=1) 

Sx-Top (inA3) 9.375 9.375 225.00 225.00 

Sy-Right (inA3) 270.00 270.00 1.406 1.406 

rx (in) 0.361 0.361 17.321 17.321 

ry (in) 10.392 10.392 0.108 0.108 

Zx (inA3) 14.063 14.063 337.50 337.50 

Zy (inA3) 405.00 405.00 2.109 2.109 

J (inA4) 1.054 23.056 23.056 O.OOOE+OOO 

L, 

Q :\09Proj\09014 7\ADM N\F200 Design\F204 · Calculations\F ractureC riticalPiers\RisaSectionFiles. nms 

Nov 12, 2009 
14:54 PM 
Checked By: C~. 
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Company : LHB 
Designer : jdf 
Job Number: 090147 

Section view: BR3E-P2-1 

Q:\09Proj\090147\ADMN\F200 Design\F204 Calculations\FractureCriticalPiers\RisaSectionFiles.nms 

Nov 12, 2009 
14:54 PM 
Checked By: (.,::::rlN'\ 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Member Section Forces 

Bridge 69801 3E Pier 2 

Mar 17, 2010 
3:55 PM 
Checked By: <:.a- V>1 

Member Sec Axialfkl LC v Shearfkl LC z Shearfkl LC Torauefk-ftl LC v-v Momen ... LC z-z Momen ... LC 
1 M 1 1 max 0 7 0 7 0 7 0 7 0 7 0 7 

3 2 max -4.616 7 113.291 7 -8.058 7 -.002 7 -7.954 7 -1.309 7 

5 3 max -4.616 7 113.291 7 -8.058 7 -.002 7 -30.012 7 -4.939 7 

7 4 max -4.616 7 113.291 7 -8.058 7 -.002 7 -52.071 7 -8.57 7 

9 5 max -4.616 7 113.291 7 -8.058 7 -.002 7 -74.129 7 -12.2 7 

11 6 max -4.616 7 113.291 7 -8.058 7 -.002 7 -96.188 7 -15.831 7 

13 7 max -4.616 7 113.291 7 -8.058 7 -.002 7 -118.247 7 -19.461 7 

15 8 max -1.195 7 74.366 7 -3.76 7 -.002 7 -135.328 7 -22.998 7 

17 9 max -1.195 7 74.366 7 -3.76 7 -.002 7 -145.621 7 -26.409 7 

19 10 max -1.195 7 74.366 7 -3.76 7 -.002 7 -155.915 7 -29.819 7 

21 11 max 1.904 7 40.61 7 2.192 7 -.002 7 -162.902 7 -33.185 7 

23 12 max 1.904 7 40.61 7 2.192 7 -.002 7 -156.902 7 -36.375 7 

25 13 max 1.904 7 40.61 7 2.192 7 -.002 7 -150.903 7 -39.565 7 

27 14 max 1.904 7 40.61 7 2.192 7 -.002 7 -144.904 7 -42.755 7 

29 15 max 5.252 7 20.27 7 7.04 7 -.002 7 -127.094 7 -43.645 7 

31 16 max 5.252 7 20.27 7 7.04 7 -.002 7 -107.824 7 -44.251 7 

33 17 max 8.608 7 21.183 7 10.386 7 -.002 7 -79.532 7 -36.942 7 

35 18 max 13.162 7 -7.654 7 13.548 7 -.002 7 -50.459 7 -28.507 7 

37 19 max 13.162 7 -7.654 7 13.548 7 -.002 7 -13.372 7 -7.555 7 

39 20 max O 7 0 7 0 7 0 7 0 7 0 7 

\Y\ 0 _,;n.0 LL\ on~ La.'('\,e\ Yo<"" Lo!'Y'<~_,,·son 

h., d - \a.0.e.. Lcx-~o\. ~ vtc~ ..S. 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] Page 1 

f-(1 



G"" 

~~ = c:,, 

~;: 
I 

t-1~1 
~( 

;;:.~ 
~~ 

~ I 



.-~ 
('· 
) ~ 

,..-..........,, \ 

) 

kx 

M9 M10 M11 M12 
-M7A MB 

6'ro1e 
9 ~17 9~18 1Nw. "N20 

-~14 T+iffiA 

G)@ @ ~ =e= =0= 9 ™~ 

-

Results for LC 1, Max LL Moment 

LHB 

~ jdf Bridge 69801 3E Pier 2 Jan 14, 2010 at 4:10 PM 
I 

~ 090147 090147 _3E_P2_Pier.r3d 



Company 
Designer 
Job Number 

Global 

LHB 
jdf 
090147 

Dis la Sections for Member Cales 20 

Include Shear Deformation Yes 
1nc1aae:war 
Area Load Mesh inA2 

General Material Properties 
Label E ksi 

1 A36 Steel 29000 

Hot Rolled Steel Properties 
Label E ksi 

1 A36 29000 

Hot Rolled Steel Section Sets 
Label 

1 Slab 

Bridge 69801 3E Pier 2 

G ksi Nu Therm \1E5 F 
11154 .3 .65 

June 18, 2010 
10:46 AM 
Checked By: C.,SW\ 

u( (so/10 
-0-0/u I 1 () 

Densit k/ft"3 
.49 

G ksi Nu Therm \1 E5 F Densit k/ft"3 Yield ksi 
11154 .3 .65 .49 36 

Material Desi n Rules A in2 I in4 lzz in4 J in4 
146 1.12 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 



LHB Company 
Designer 
Job Number 

jdf 
090147 Bridge 69801 3E Pier 2 

Member Primary Data 
I Joint J Joint K Joint Rotate de 

N1 N4 

7 M12 N19 N20 

Member Advanced Data V 
I Release J Release I Offset in 

7 

Joint Coordinates and Temperatures,✓ 

19 

Joint Boundary Conditions 
I 

Joint Label 
N2 N~,:,-····· 
N15 

X k/in Y k/in 
Reaction Reaction 

····Rea'cti6n' .·" · Reai5ttont 
SlaveN5 SlaveN5 SlaveN5 

Section/Sha 
BR3E-P2-1 

Slab 

J Offset in 

N1fr 
N17 

'cS1aveN6)' •·:s1a'veN6' :.§:sJ~iil§Na .. : 
SlaveN7 SlaveN7 SlaveN7 

N19 SlaveN9 SlaveN9 SlaveN9 SlaveN9 

June 18, 2010 
10:46 AM 
Checked By:~ 

Beam None A36 Steel Default 

TIC Onl Inactive 

Yes Yes 

Detach From Dia ... 

0 0 

Y Rot. k-ft/rad Z Rot. k-ft/rad Footin 

RISA-3O Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] Page 2 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3E Pier 2 

Joint Loads and Enforced Displacements (BLC 6 : Centrifugal Force) ✓ 

Joint Loads and Enforced Displacements (BLC 7 : Noncomp Dead) ✓ 

5 NS L y 

Joint Loads and Enforced Displacements (BLC 8 : Superimposed Dead) ✓ 

\,_ .· Joint Loads and Enforced Displacements (BLC 9 : MDX Bracing Weight) / 

5 N9 L y 

Member Point Loads (BLC 2 : Lane Moment) ✓ 

RISA-30 Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

June 18, 2010 
10:46 AM 
Checked By: L..:!LV\ 

-88.48 

1.2 

Page 3 

C-Z? 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 3 : Lane Shear) \ / 

Member Point Loads (BLC 4 : 2Truck at 50 Moment) V 

Member Point Loads (BLC 5: 2Truck at 50 Shear) 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

June 18, 2010 
10:46AM 
Checked ByQ't,.-1 

Page4 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 12: Mom Type 3S2-40 + SU7) (Continued) ✓ 

Member Point Loads (BLC 14 : Mom Std A + SU7) / 

Member Point Loads (BLC 15: Mom Std B + SU7) 

Member Point Loads (BLC 16: Mom Std C +SU7) 

Member Point Loads (BLC 17: Mom P411 + SU7) i.,/ 

Member Point Loads (BLC 19: Mom Std C152b + SU7) ✓ 

Member Point Loads (BLC 20: Mom Std C174b + SU7) 
Member Label Direction Ma nitude k k-ft 

1 MS y -73.51 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

June 18, 2010 
10:46 AM 
Checked BYc,-r-'""'l 

Location ft % 
2.813 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 21 : Mom Std C198 23 + SU7) ✓ 

Member Point Loads (BLC 22 : Mom Std 214b + SU7) ✓ 

Member Point Loads (BLC 23 : Mom Std C237b + SU7) ✓ 

Member Point Loads (BLC 24 : Mom Std C256b + SU7) V 

Member Point Loads (BLC 25 : Mom Std C200i + SU7)/ 

Member Point Loads (BLC 26 : Mom Std A) ✓ 

Member Point Loads (BLC 27 : Mom Std B) ✓ 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

June 18, 2010 
10:46 AM 
Checked By:(>YVV\ 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 29: Mom P411) / 

Member Point Loads (BLC 30: Mom P413) ✓ 

Member Point Loads (BLC 31 : Mom Std C152b) ✓ 

Member Point Loads (BLC 32: Mom Std C174b) ✓ 

Member Point Loads (BLC 33 : Mom Std C198 23) V 

Member Point Loads (BLC 34: Mom Std 214b) ✓ 

Member Point Loads (BLC 35 : Mom Std C237b) / 

Member Point Loads (BLC 36 : Mom Std C256b) V 

Member Point Loads (BLC 37 : Mom Std C200i) V 
Direction Ma nitude k k-ft 

Member Point Loads (BLC 39 : Mom SU4 + SU7) J 
Member Label Direction Ma nitude k k-ft 

1 MS y -37.7 

RISA~3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

June 18, 2010 
10:46 AM 
Checked By:~ ltd 

Location ft % 

Location ft% 
2.813 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 40 : Mom SUS + SU7) ,/ 

Member Point Loads (BLC 41 : Mom SU6 + SU7J ✓ 

Member Point Loads (BLC 42 : Mom SU7 + SU7) / 

Member Distributed Loads (BLC 1 : Pier Cap Weight) / 

June 18, 2010 
10:46 AM 
Checked By: Ql.,v\ 

Member Label Direction Start Ma nitude k/ft d .. End Ma nit de k/ft d... Start Location % End Location ft% 
1 M1 Y -.552 -.552 0 0 

Member Distributed Loads (BLC 10 : Braking Force) / 

Moving Loads / 

1 M1 1UNITLANE .25 N14 N20 
i~f!/2.tltt ic~i1'M2!fNk ~,\\J,NtlW/i~N~~m\ltR?~ ;jt{iff:25ft!%~ "~jif:,kl':E~:J!ii/K¥JfJ~¥!',i 1ii?t:WN1\4i'c0$; !J~2tJ\,;, ;:;p;(j'tft!1i; 

Moving Load Patterns 
Pattern Label 

RISA-3D Version 8.1.3 

Load 
(k) 

Direction Distance 
(ft) 

[Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

End Location ft % 
0 

Page 8 
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( 

Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Moving Load Patterns 
Pattern Label 

Basic Load Cases✓-

RISA-3D Version 8.1.3 

Bridge 69801 3E Pier 2 

Direction 

June 18, 2010 
10:46 AM 
Checked By: (_i5.'"\ 

X Gravit Y Gravit Z Gravit Joint Point DistributedArea M ... Surface ... 

[Q:\ ... \ ... \. .. \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d) Page 9 

0-ZCf 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Basic Load Cases (Continued).. / • 

37 
r3s··· 
39 Mom SU4 + SU7 

Load Combinations / 

23 Mom P411 
rQ"4-? · " '>MomJ?i:t'.·13JiJ'i\' 

25 Mom Std C152b 

27 Mom Std C198 23 
'i'za; >••i?rJtom¾sta"2.at-1-B'i":}J-·• 

29 Mom Std C237b 
. 30:C i MomWSti:f1©266tWt1V > "''' 

Bridge 69801 3E Pier 2 

X Gravit Y Gravit Z Gravit Joint 

31 Mom Std c200· 37 1.596 

June 18, 2010 
10:46 AM 
Checked By:c 3i~ 

DistributedArea M ... Surface ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 



Company 
Designer 
Job Number 

Global 

LHB 
jdf 
090147 

Dis la Sections for Member Cales 20 

Hot Rolled Steel Code 

Concrete Code 
Mason 

General Material Properties 
Label E ksi 

1 A36 Steel 29000 

Hot Rolled Steel Properties 
Label E ksi 
A36 29000 

Hot Rolled Steel Section Sets 
Label 

1 Slab 

Bridge 69801 3E Pier 2 

G ksi 
11154 

G ksi Nu 
11154 .3 

Nu 
.3 

Apr 19, 2010 
8:57 AM 
Checked By: 

Therm \1E5 F Densit k/ft"3 
.65 .49 

Therm \1 ES F Densit k/ft"3 Yield ksi 
.65 .49 36 

Material Desi n Rules A in2 I in4 lzz in4 J in4 
49.1 146 1.12 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Member Primary Data 

Bridge 69801 3E Pier 2 

Label I Joint J Joint K Joint Rotate/de□\ Section/Shane Tvne Desian List 
1 M1 N1 N4 BR3E-P2-1 Beam None 

3 M8 N15 N16 Slab Beam None 

5 M10 N17 N18 Slab Beam None 

7 M12 N19 N20 Slab Beam None 

Member Advanced Data 
I Release J Release I Offset in J Offset in TIC Onl 

Joint Coordinates and Temperatures 

19 N16A 

Joint Boundary Conditions 
' \ 

Apr19,2010 
8:57 AM 
Checked By: 

Material Desian Rules 
A36 Steel Default 

A36 Tvoical 

A36 Tvoical 

A36 Tvoical 

Inactive 

Detach From Dia ... 

X k/in Y k/in Z k/in X Rot. k-ft/rad Y Rot. k-ft/rad Z Rot. k-ft/rad Footin 
Reaction Reaction Reaction Reaction 

5 

7 N19 SlaveN9 SlaveN9 SlaveN9 SlaveN9 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 



( 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3E Pier 2 

Joint Loads and Enforced Displacements (BLC 6 : Centrifugal Force) 

Joint Loads and Enforced Displacements (BLC 7 : Noncomp Dead) 

5 L y 

Joint Loads and Enforced Displacements (BLC 8 : Superimposed Dead) 

5 N9 L y 

Joint Loads and Enforced Displacements (BLC 9 : MDX Bracing Weight) 

5 N9 L y 

Member Point Loads (BLC 2 : Lane Moment) 

M9 Y 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

Apr19,2010 
8:57 AM 
Checked By: 

-88.48 

-17.2 

1.2 

8.437 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 3 : Lane Shear) 

Member Point Loads (BLC 4 : 2Truck at 50 Moment) 

Member Point Loads (BLC 5 : 2Truck at 50 Shear) 

Member Point Loads (BLC 11 : Mom Type 3 + SU7) 
Member Label 

Ma nitude k k-ft 
-2.76 

Member Point Loads (BLC 12: Mom Type 3S2-40 + SU7) 
Member Label 

M8 
2 
3 M9 -35.31 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

Apr 19, 2010 
8:57 AM 
Checked By: 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 13 : Mom Type 3S3 + SU7J 

Member Point Loads (BLC 14 : Mom Std A + SU7J 

Member Point Loads (BLC 15 : Mom Std B + SU7) 

Member Point Loads (BLC 16 : Mom Std C +SU7J 

Member Point Loads (BLC 17: Mom P411 + SU7J 

Member Point Loads (BLC 18: Mom P413 + SU7) 

Member Point Loads (BLC 19: Mom Std C152b + SU7J 

(l Member Point Loads (BLC 20: Mom Std C174b + SU7J 
Member Label Direction 

1 M8 y 
Ma nitude k k-ft 

-73.51 

RISA-3O Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa30\090147 _3E_P2_Pier.r3d] 

Apr 19, 2010 
8:57 AM 
Checked By: 

Location ft % 
2.813 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3E Pier 2 

Member Point Loads (BLC 21: Mom Std C198 23 + SU7) 

1 

3 
.4-? 

Member Point Loads (BLC 22 : Mom Std 214b + SU7) 

Member Point Loads (BLC 23 : Mom Std C237b + SU7) 

~¾__ Member Point Loads (BLC 24 : Mom Std C256b + SU7) 

Member Point Loads (BLC 25 : Mom Std C200i + SU7) 

Member Point Loads (BLC 26 : Mom Std A) 
Member Label 

1 M8 

Member Point Loads (BLC 27 : Mom Std BJ 

Member Point Loads (BLC 28 : Mom Std C) 
Member Label 

Ma nitude k k-ft 
-60.93 

Ma nitude k k-ft 
-69.37 

RISA-3O Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa30\090147 _3E_P2_Pier.r3d] 

Apr19,2010 
8:57 AM 
Checked By: 

Location ft % 

Location ft % 
2.813 

0 



Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Bridge 69801 3E Pier 2 

(r- Member Point Loads (BLC 29: Mom P411) 

Member Point Loads (BLC 30: Mom P413) 

Member Point Loads (BLC 31 : Mom Std C152b) 
Direction 

Member Point Loads (BLC 32 : Mom Std C174b) 
Direction 

Member Point Loads (BLC 33 : Mom Std C198 23) 

Member Point Loads (BLC 35 : Mom Std C237b) 
Member Label 

Member Point Loads (BLC 36 : Mom Std C256b) 

Member Point Loads (BLC 37: Mom Std C200fl 

Member Point Loads (BLC 38 : Shr Std C200i + SU7} 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 

Apr 19, 2010 
8:57 AM 
Checked By: 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 Bridge 69801 3E Pier 2 

Apr 19, 2010 
8:57 AM 
Checked By: 

Member Distributed Loads (BLC 1 : Pier Cap Weight) 
Member Label Direction Start Ma nitude k/ft d .. End Ma nitude k/ft d... Start Location ft% End Location ft% 

M1 Y -.552 -.552 0 0 

Basic Load Cases 
BLC X Gravit Y Gravit Z Gravit Joint Point Distributed Area Me ... Surface ... 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Load Combinations 

3 
/ft¢ 

5 

9 Mom Std B + SU? 
,;;;g~1£1 i4J';~{t\i1lifm:t'Stct1~tStJ~;,~.~ ,)5!,i,;,,i, ,;.;/,~~11; *~ 

11 Mom P411 + SU? 

15 Mom Std C19 

Bridge 69801 3E Pier 2 

Apr19,2010 
8:57 AM 
Checked By: __ 

~~1~m~ (MOfflfSl~tr :t: .~if;i\; 1~§13 fft\f~l~ ¼'ttiilf{~; :,i~~rt ~i}~~1t 
17 Mom Std C2 

RISA-3D Version 8.1.3 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_Pier.r3d] 
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-.55 ~ 

i~ 
C' ) 

Loads: BLC 1, Pier Cap Weight 

LHB 

01jdf I 
~ 090147 

<::::::::> 

Bridge 69801 3E Pier 2 Jan 14, 2010 at 4:11 PM 

090147 _3E_P2_Pier.r3d 



( 
' 

r -----------------",, 

r 

!ix 

-~---------
-'5.5'15,.5'15,.54!k5-'l!k5'15,.54lk5'15,.54lk51 k \ -5.5'15,.5'15,.5'15,.54!k5'15,.54lk5'15,.5-'l!k51 k 

-2l76k 

G(T, 

,,-, I 

___ :Sh,:\+ 2 . _ @(38 --- z =e= --,_ ' 

D -@ -
-- ,"'/, ,. -,·.-

Sh •'t w d <o I 1 0110 

Loads: BLC 2, Lane Moment 

LHB 

G/jdf 
~ 090147 

Bridge 69801 3E Pier 2 Jan 14, 2010 at 4:11 PM 

09014 7 _ 3E_P2_Pier. r3d 

--



fix 

Ci)~ 

Loads: BLC 3, Lane Shear 

LHB ~,jdf 
~- 090147 I 

-5.54$c5'15(5'1(1(5'15(5'1(1(5-1!k5-15c 54$c51 k -5 .54$c5'15(5'1(1(5'1/k54$l54!k5'1(1(54$c51 k 

"'fiiT4 rl-11iiA 

-'"l+tilltttr-,76l •• itttttr 
16 ~17 18 .. t" 

0---=e=---=e,=-s-➔~ 

Bridge 69801 3E Pier 2 Jan 15, 201 0 at 2:22 PM 

090147 _3E_P2_Pier.r3d 
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0 
I 

~ 
~ 

( 

fu_x 

G)Ei 

Loads: BLC 4, 2Truck at 50 Moment 

LHB 

jdf 

090147 

( 
' 

-4U5k -41.75k -4U5k 

~,.l ~ i 
9 116 

@ ~ 

Bridge 69801 3E Pier 2 

~~. 

,/ 

-4U5k 

i 
9 117 911s "mw. "N20 

=e,= 0 =@-~ 

t 
5 

...c: -
\~ --0 

Jan 15, 2010 at 2:23 PM 

090147 _3E_P2_Pier.r3d 
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h.x 

G)Ej 

Loads: BLC 5, 2Truck at 50 Shear 

LHB 

jdf 

~,090147 

f 

9N14 "'1iiA 8 ~16 

411 411 411~18 411~ ~~ 

--· -----@---=e=----€}=-~-➔~ 

Bridge 69801 3E Pier 2 Jan 15, 2010 at 2:23 PM 

090147 _3E_P2_Pier.r3d 
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~ j -
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lix 

Loads: BLC 6, Centrifugal Force 

LHB 

jdf 

0 I 090147 

~ 

0N14 °rN'ffiA 0 '/iJ16 

6.7k 

Bridge 69801 3E Pier 2 

69(i:l17 

-Leo t.--
,.,t,42ll<" 

"·S~~gi~ 0N20 
. I 69fi:l18 

-S:?j· e~ 
"•4,.-76k 

""lo.13 ,!._ 

.j 
"--./ I 

; ,/' 
\, // 
\ / 

\~ 
8, "38 " 

Feb 1, 201 0 at 2:57 PM 

090147 _3E_P2_Pier.r3d 
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--------------'( ________ _ 

tlx 

Loads: BLC 7, Noncomp Dead 

LHB 

(".) ljdf i 090147 -- -- I 

8N14 Ti-lffiA -97 929k~16 9 ~17 
-88.48k . 

-65.6k 

Bridge 69801 3E Pier 2 

-94.97~18 ~N20 

-61.13k 

Feb 1, 2010 at 2:58 PM 

090147 _3E_P2_Pier.r3d 

:SG'i 
~ 3 --0 



( --------~(, 
-~-

tlx 

9N14 1f.iffiA -22.52~"fil16 9 "/iJ17 -21.719k"fil18 ~9lJ. '"N20 
-19.12k I -18.36k I -17.2k 

Loads: BLC 8, Superimposed Dead 

LHB 

\ 

~ 
~1~ I 

090147 

Bridge 69801 3E Pier 2 Feb 1, 2010 at 2:58 PM 

090147 _3E_P2_Pier.r3d 

r 
3 
r --vr-
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~ 

N 14 N!JtffiA N16 N17 N18 l'M'tlA N20 

--fl6 =Jt:,i7 ~k- ~Zk 'tN3 N4 6N1 ~2 -4Ns 
--El-€0 2.07k 

4.14k 3.27k 

~ 

l\ 
---; 
-,( 

..) 

{'"· -----
~ --· ·-· 
(/ 

Loads: BLC 9, MDX Bracing Weight 

LHB 

0 
\ 

~ 

jdf 
Bridge 69801 3E Pier 2 Jan 18, 2010 at 4:21 PM 

090147 
090147 _3E_P2_Pier.r3d 



£Lx 

~.,13W4;J3W.ft.. • • • • • • • ,e½131N.fl,........... .e½131,ki.ft, ••••• .e½131,ki,ft,. • '' .~J:i1,k/l_t N14 f6A "" 17 18 9l~ N20 

Ci)@ ------®----~----e--~--~-

Loads: BLC 10, Braking Force 

~1LHB 
\ jdf ~ 090147 I 

Bridge 69801 3E Pier 2 Feb 1, 201 Oat 2:58 PM 

090147 _3E_P2_Pier.r3d 
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0 

Loads: BLC 11, Mom Type 3 + SU7 

LHB 

jdf Bridge 69801 3E Pier 2 Apr 19, 2010 at 9:00 AM ~ 
l 

~ 090147 09014 7 _ 3E_P2_Pier. r3d 
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lix 
'' 

-37.?k -37.?k -35.31k 

i i i . BB 

0® -e =-e= 

Loads: BLC 12, Mom Type 3S2-40 + SU? 

LHB 

0 jdf Bridge 69801 3E Pier 2 

090147 \ 

~ ---... 

-35.31k 

i 818 

-0 

"• 
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0-

~­
,/" 

tffi 

Apr 19, 2010 at 9:01 AM 

090147 _3E_P2_Pier.r3d 
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~ --------'r-· r ________ _ 
£ix 

SJ.,;~ 
/ I ~-

-37.?k 
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·-·--•·------.......__ \ -----~---•--··· "'\ 
-- ··---- ·35.91k \ 

,r \ 
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,r • 
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'----~--------~~-.,.,t..,....._,_ .. ---

-E& r ~ ---0- -0 -e 0-
~ 
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C_orY\pkA-ed ~/1 @,//o 

Loads: BLC 13, Mom Type 3S3 + SU? 

LHB 

01jdf ~ 090147 I 
Bridge 69801 3E Pier 2 Apr 19, 2910 at 9:01 AM 

090147 _3E_P2_Pier.r3d 
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Ci· 

Loads: BLC 14, Mom Std A+ SU7 

LHB 

11 jdf Bridge 69801 3E Pier 2 Apr 19, 2010 at 9:01 AM 

I 090141 090147 _3E_P2_Pier.r3d 
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tl.x ' 
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Loads: BLC 15, Mom Std B + SU? 

LHB 

0 jdf ' Bridge 69801 3E Pier 2 Apr 19, 2010 at 9:01 AM 

t 090147 090147 _3E_P2_Pier.r3d 
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Loads: BLC 16, Mom Std C +SU7 

LHB 

\0 jdf Bridge 69801 3E Pier 2 Apr 19, 2010 at 9:01 AM 
I 

~ 
090147 090147 _3E_P2_Pier.r3d 
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Loads: BLC 17, Mom P411 + SU? 

LHB 

jdf 

090147 

r 
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(( 

Beam: M1 ~ 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 1: Max LL Moment 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

24.282 at 46.536 ft 

A k 
-11.271 at1.916ft 

T ------- k-ft 
-.003 at 1.916 ft 

.18 at 46.536 ft 

fa --------- ksi 
-.083 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.045 at 52.01 ft 

in 

-.422 at 26.553 ft 

146.656 at 1.916 ft 

k 

-171.096 at 46.536 ft 

k-ft 

✓ 
-2935. 75 at 26.826 ft 

14.182 at 26.826 ft 

ksi 

.19 at 26.826 ft 

Dz ... ~in 
-.023 at 52.01 ft 

22.58 at 46.536 ft 

Vz r=====::'.:7 k 
-13.43 at 1.916 ft 

My -""""""--l!lll!!IIIIIJIIIP.....- k-ft 

-273.502 at 26.826 ft ✓ 

ft ksi 

-14.182 at 26.826 ft 

P-1 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 2: Max LL Shear 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

22.996 at 46.536 ft 
A ____ ,_ _ _...._k 

-12.557 at 1.916 ft 

T -------- k-ft 
-.003 at 1.916 ft 

.17 at 46.536 ft 

fa ---~---...... ksi 
-.093 at 1.916 ft 

Mz 

fc 

.038 at 52.01 ft 
.19 at 26.826 ft 

Dz~in 
-.023 at 52.01 ft 

-.308 at 28.195 ft 

79.892 at 1.916 ft 

k 22.58 at 46.536 ft 

Vz ==::'.7 k 

-13.43 at 1.916 ft 

-237.859 at 46.536 ft / 

k-ft 

My -.... .... ___ flll!I!!"'..- k-ft 

-273.502 at 26.826 ft 

-2192.991 at 35.86 ft 

10.983 at 35.86 ft 
ft ksi 

ksi 
-10.983 at 35.86 ft 

✓ w~" 
1.,u30/tc 

fJ-l 



Beam: M1 

Shape: BR3E-P2-1 .045 at 52.01 ft 

( /-
Material: A36 Steel Dy in .19 at 26.826 ft 
Length: 52.01 ft 

Dz~in 
I Joint: N1 
J Joint: N4 
LC 1: Max LL Moment -.023 at 52.01 ft 
Code Check: 0.000 (bending) 

-.417 at 26.279 ft Report Based On 191 Sections 

148.147 at 1.916 ft 

18.818 at46.536 ft 22.58 at 46.536 ft 

A ' 
._ k Vy k Vz -========' k 

-8.409 at 1.916 ft -13.43 at 1.916 ft 

-165.857 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 
-.003 at 1.916 ft -273.502 at 26.826 ft 

-2879.988 at 26.826 ft 

( 

13.968 at 26.826 ft 
ft ksi 

.139 at 46.536 ft 

fa ksi 
-.062 at 1.916 ft 

fc ksi 
-13.968 at 26.826 ft 
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Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 2: Max LL Shear 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

17.495 at 46.536 ft 

A k 
-9.731 at 1.916 ft 

T ------- k-ft 
-.003 at 1.916 ft 

.13 at 46.536 ft 
fa ______ ........._ ksi 

-.072 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.038 at 52.01 ft 

in 

-.305 at 28.195 ft 

79.339 at 1.916 ft 

k 

-234.665 at 46.536 ft 

k-ft 

-2175.026 at 35.86 ft 

10.914 at 35.86 ft 

ksi 

.19 at 26.826 ft 

~-oz,..,n 

-.023 at 52.01 ft 

22.58 at 46.536 ft 

Vz ======='7 k 
-13 .43 at 1 . 916 ft 

My -------lllll""- k-ft 
-273.502 at 26.826 ft 

ft ksi 

-10.914 at 35.86 ft 

0-lf 



✓crw, 

5/3}1° 
Beam: M1 

Shape: BR3E-P2-1 .064 at 52.01 ft 

( Material: A36 Steel Dy 
Length: 52.01 ft 

in 

I Joint: N1 Dz in 
J Joint: N4 
LC 3: All Dead Loads 
Code Check: 0.000 (bending) 

-.56 at 26.826 ft Report Based On 191 Sections 

191.358 at 1.916 ft 

3.777 at 1.916 ft 
A k 

Vy k 
Vz k 

-6.632 at 50.094 ·ft 

-329.062 at 50.094 ft 

. 7 44 at 50.368 ft 
Mz k-ft 

T k-ft My k-ft 

-3694.622 at 26.826 ft 

(C 
14.149 at 26.826 ft 

ft ksi 
.028 at 1.916 ft 

fa ksi 
-.049 at 50.094 ft 

fc ksi 
-14.149 at 26.826 ft 
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Project: 
Date: 

Mn DOT Special Structures• 69801J • Bridge 3E Pier 2 
21-May-10 

RisaSection Name: BR3E-P2-1 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 

For sections with compact or non-compact webs. 

Yield Strengths: Fvc: 
Modulus of Elasticity: E: 

Compression Flange: btc: 
Tension Flange: bft: 

Webs: D: 

Clear Space between webs: 

Unbraced Length: Lb: 

Neutral Axis: Y-bar (Comp) 

Moment of lntertia: lxx 

Section Modulus: Sx (Comp) 

Radius: rx 

Plastic Modulus: Zx 

Torsional Constant: J 

ksi\./ 

ksi ,../' 

in v 
in ✓ 
in v 
in ✓ 

✓ 

in/ 
inA4 ✓ 
inA3 ✓ 
in/ 

in"3~' 
in"4 

Fvt: 

tfc: 

tft: 
tw: 

Y bar (Ten) 

lyy 
Sx (Ten) 

ry 
Zy 

in ~"'"~ 

in~-# 
in t/. 

in 'i,;.,;t· 

in"4 V 
in"3 t,:1f 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 

Article 6.10.6 - Strength Limit State 
Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 

Eng: 
Checked By: 

X-bar 

Sy 

90147 

JDF 

{_,, 3\1'-"'- ·-?""'" 

If the following conditions are met, proportion the section according to the provisions for compact or noncom pact web sections specified in Appendix A. Otherwise, the section shall be 

proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 
Moment of Inertia Comp Flange: Ive: 
Moment of Inertia Tens Flange: lvt: 

Yield Strength Limit: Max Fy: 
Web Slenderness Limit (slender): 2*Dc/tW: 

Flange Ratio: lyc/lyt: 

30 in 
4860,0 inA4 
4860.0 inA4 

36 ksi 

160 

LimitFy: 
S.7*(E/Fyc)A.S: 

Limit: 

70 ksi 
161.8 ksi 

0.3 

QKa Keep G<>l[ig 

qKc ](eep f oing. · 
OK.c,Xeep .Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sections with Oescretely Braced Compression Flanges 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 

Flange Lateral Bending Stress: 

Mu: 
f,: 

Varies, see Risa 3D 

See Article 6.10.1.6 

Mu+(1/3)*fl*Sxc<=phi(f)*Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= 1.2*Lp*(Cb*Rb/(M,/M,,))A.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 
Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Nominal Flexural Resistance: 

Lp: 
Lp: 

rt: 

rt: 

Lp: 

Cb: 

Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 

Rb: 

M,/Mv,: 

Lb: 

f,: 
Muy: 

phi(f): 

See Article 6.10.8.2.3 
1.0*rt*(E/Fy,)A,S 

bk/(12 * ( 1 +(1/3 )* ( D,*tw/( b1c*tk)))) AO.S 

10.0 in 
283.4 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 
1 Since Mmid/M2>1 ot most situations. 1'\llay be conservative at some locations, 

See Article 6.10.1.10.2 
S.7*(E/Fyc)A.S 

160 

1.0 if 2*0c/tw <= lamda (rw) 
161.8 

1 Assume 1.0. Conservative. 

195 in 1.2* Lp*( Cb*Rb/(Mu/Myc))A .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

See Article A6.3 

340.1 in OK - Keep Going, First:order elastic analysis 

Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 • Local Buckling Resistance: 

Determine if the compression flange is compact: 

E-0 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor - Comp: 

Article A6.2.1- Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) b/t: 
iamda(pf) 1.12*(E/Fy)A.S: 
lamda(rf) 1.40*(E/Fy)A.S: 
Case 12: Compact Flange 

24.00 Qear space between webs/t 1, 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 2.2S Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)A.S: 10.79 
lamda(rf) 0.95*(E*kJFyr)A.S: 19.07 
k,: 4/(D/tw)A.5: 0.32 but 0.35<=k,<=0.76 
k,: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
0.5*Fyc: 

25.2 ksi 

25.2 ksi 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncompact or Slender, then check lamdas used. 
Compact Flange Worse condition of Case 12 and Case 2 

Mnc: Mnc = Rpc*Myc Equation A6.3.Z-1 orA6.3.2-Z 
Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Compact if2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 
For non composite sections where: Fyw*Aw>= I Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 1620 kip IFyc*Ac-Fyt*Atl: 0 kip Use2'D'twfarAwduetotwowebs 
Dcp: 30.0 in 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)A.S)/(0.54*(Mp/(Rh*My))-0.09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y(bar)A2+(D-Y(bar))A2)+[Prt*drt+Prb*dm+Pt*dt+Pc*d,J 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+l) 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
drb: 
dt: 
d,: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*b,*t,: 1620 kip 
Fyt*bt*tt: 1620 kip 

0 no concrete reinfol'cing steel 
0 no concrete reinforcing steel 

Fyw*D*t..-2: 1620 kip 
30 
0 no concrete reinfol'cing steel 
0 no concrete reinforcing steel 

Y(bar)+tft/2 30.625 in 
D-Y(bar)+ttc/2 30.625 in 

123525 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 112806 kip-in 
Fyt*Sxt 112806 kip-in 

112806 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)A2 
lamda(rw)*(Dcp/Dc) 

112.9 
161.8 

lamda (pw(Dcp)): 112.9 

2*Dcp/tw 
lamda (pw(Dcp)): 

160.0 
112.9 

Web is not compact, See Article A6.2.2 

This is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 160 
Limiting Slenderness ratio for noncom pact web: 

lamda(rw): S.7*(E/Fyc)A.5: 

Noncompact vs Slender webs? Noncompact, keep going 

Web Plastification Factor - Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(l-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))l*(Mp/Myc) 

Mp/Myc 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(pw(Dc)): 

lamda(pw(Dcp))* (Dc/Dcp) 
lamda(rw) 

112.9 

112.9 

(1·(1-(Rh*Myc/Mp))*((lamda(w)·lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.003 Use if Vtleb is Noncompact 

Rpc (Fl NAL): 1.003 

Mnc: 113196 kip-in Per Article A6.3.2 

1.003 
1.095 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 
If Lb<=Lp, then Mnc=Rpc'Myc 
Lb<=Lp, therefore Mnc=Rpc*Myc (Same as A6.3.2) 

Mnc: 113196 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 113196 kip-in ✓ 
A6.4 - Flexural Resistance Based on Tension Flange Yielding 
Nominal Flexural Resistance - tension: 

Web Plastification Factor - Ten: 

Nominal Flexural Resisatnce - Ten: 

Mnt: Rpt*Myt 

Rpt: See Article A6.2.l or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncom pact Web Sections 
Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))l'(Mp/Myt) 

Mp/Myt 
[1-(1-(Rh'Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]'(Mp/Myt) 

Mp/Myt 
Rpt: 1.003 Use if Web is Noncompact 

Rpt (FINAL): 1.003 

Mnt: 113196 kip-in ✓ 

1.003 
1.095 
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Project: 

Date: 

Mn DOT Special Structures - 69801J - Bridge 3E Pier 2 

4-Feb-10 
RisaSection Name: BR3E-P2-1 

Spreadsheet has been created for use with Box Steel Beam Caps Only. 

For sections with compact, non-compact, or slender flanges. 
For sections with compact or non-compact webs. 

Yield Strengths: Fye: ksi Fyt: 
Modulus of Elasticity: E: ksi 

Compression Flange: btc: in tfc: 
Tension Flange: bft: in tft: 
Webs: D: in tw: 
Clear Space between webs: in 

Unbraced Length: Lb: 

Neutral Axis: Y-bar (Comp) in Y bar (Ten) 
Moment of lntertia: !xx inA4 lyy 
Section Modulus: Sx (Comp) jnA3 Sx (Ten) 
Radius: rx in ry 
Plastic Modulus: Zx inA3 Zy 
Torsional Constant: J inA4 

in 

in 
in 

in 
inA4 
inA3 

in 
inA3 

Based on AASHTO LRFD Bridge Design Specifications, Customary U.S. Units, 4th Edition, 2007, With 2008 & 2009 Interim Revisions 
Article 6.10 - I-Section Flexural Members 
Article 6.10.6 - Strength Limit State 

Article 6.10.6.2 - Flexure 
Article 6.10.6.2.3 - Composite Sections in Negative Flexure and Noncomposite Sections 

Project Number: 

Eng: 
Checked By: 

Fvw: 

X-bar 

Sy 

90147 

JDF 

lt·1§~§'.J,8jinA3 

If the following conditions are met, proportion the section according to the provisions for compact or noncompact web sections specified in Appendix A. Otherwise, the section shall be 
proportioned according to provisions specified in Article 6.10.8. 

Depth of Web in Comp: De: 
Moment of Inertia Comp Flange: lye: 
Moment of Inertia Tens Flange: lyt: 

Yield Strength Limit: Max Fy: 

Web Slenderness Limit (slender): 2*Dc/tw: 

Flange Ratio: lyc/lyt: 

30 in 
4860,0 inA4 
4860,0 inA4 

36 ksi 
160 

1 

LimitFy: 
S.7*(E/Fyc)A.S: 

Limit: 

70 ksi 
161.8 ksi 

0.3 

QK-_Keep (;olng 
OKC,Keep·(ic,_ing_ 
QKc Keep Going 

Appendix A6: Flexural Resistance of Straight Composite I-Sections in Negative Flexure and Straight Non-composite I-sections with Compact or Noncompact Webs 
Article A6.1- General - Same as Article 6.10.6.2.3 above. 
Article A6.1.1- Sections with Descretely Braced Compression Flanges· 

At the limit state the following requirement shall be satisfied: 

Bending Moment - Major Axis: 
Flange Lateral Bending Stress: 

Mu: 
fl: 

Varies, see Risa 3D 
See Article 6.10.1.6 

Mu+(l/3 )*fl *Sxc<=phi (f)* Mnc 

Flange lateral bending stress, fi, may be determined directly from first-order elastic analysis in discretely braced compression flanges for which: b <= l.2*Lp*(Cb*Rb/(Mu/Mv,))A.5 

Limiting Unbraced Length: 

Effective Radius of Gyration: 

Moment Gradient Modifier: 

Web Load-shedding Factor: 
Web Slenderness Limit (noncompact): 

Major Axis Bending to Yield Moment: 

Unbraced Limit for fl: 

Flange Lateral Bending Stress: 

Factored Weak Axis Bending Moment: 

Resistance Factor for Flexure: 

Cb: 

Cb: 

Rb: 
lamda (rw): 

2*Dc/tw: 

Rb: 

Mu/Mv,: 

Lb: 

fi: 
Muy: 

phi(f): 

See Article 6.10.8.2.3 
1.0*rt*(E/Fy,)A.S 

brc/( 12* (1 +( 1/3 )* (Dc*tw/(b1c*t1c))) )A0.5 
10.0 in 

283.4 in 

See Article 6.10.8.2.3 or Article A6.3.3, as applicable 

1 Since Mmid/M2>1 at most situations. May be conservative at some locations. 

See Article 6.10.1.10.2 
5.7*(E/Fyc)A.S 

160 

1.0 if 2*Dc/tw <= lamda (rw) 
161.8 

1 Assume 1.0, Conservative. 

195 in 1.2* Lp* ( Cb* Rb/( Mu/Myc) )A .5 

Muy/Sy First-order elastic analysis 
See Risa 

1 As specified in Article 6.5.4.2 

340.1 in OK - Keep Going, First-order elastican~lysis 

Nominal Flexural Resistance: Mnc: See Article A6.3 
Nominal Flexural Resistance based on compression flange, Mnc, shall be taken as the smaller of the local buckling resistance determined as specified in Article A6.3.2, and the lateral 

torsional buckling resistance determined as specified in Article A6.3.3. 

Article A6.3.2 - Local Buckling Resistance: 
Determine if the compression flange is compact: 

f-0 



Limiting Slenderness Ratio for Compact Flange: Use two ratios, one for the flange between the webs, and the other for the flange overhang. See AISC Table B4.1. 

Compression Flange: 

Nominal Flexural Resistance: 
Web Plastification Factor - Comp: 

Article A6.2.1 - Compact Web Sections: 
Determine if the web is compact: 
Depth of Web in Comp at Plastic Mom: 

Case 12: Uniform compression in flanges of rectangular box and hollow structural sections of uniform thickness subject to bending or 
compression. 
lamda(f) 
lamda(pf) 
lamda(rf) 

b/t: 
1.12*(E/Fy)A.S: 
1.40*(E/Fy)A.5: 

Case 12: Compact Flange 

24.00 Clear space between webs/t -'' 
31.79 
39.74 

Case 2: Flexure in flanges of doublly and singly symmetric I-shaped built-up sections. 
lamda(f) b/t: 2.25 Flange over hang measured from mid-web/tfc 
lamda(pf) 0.38*(E/Fy)A.S: 10.79 
lamda(rf) 0.95*(E*k.jFyr)A.5: 19.07 
kc: 4/(D/tw)A.5: 0.32 but 0.35<=kc<=0.76 
k,: 
Fyr: 

Fyr: 

0.35 
smaller of 3 items below: 
0.7*Fyc: 
Rh*Fyt*Sxt/Sxc: 
Fyw: 
but not less than: 
O.S*Fyc: 

25.2 ksi 

25.2 ksi 
36.0 ksi 
36.0 ksi 

18.0 ksi 

Case 2: Compact Flange If Case 2 Flange is Noncompact or Slender, then check lamdas used. 
Compact Flange Worse condition of Case 12 and Case 2 

Mnc: Mnc = Rpc• Myc Equation A6.3.2-1 or A6.3.2-2 
Rpc: See Article A6.2.1 or A6.2.2, as applicable 

Compact If 2*Dcp/tw<=lamda (pw(Dcp)) 
Dcp: See Article D6.3.2 
For non composite sections where: Fyw*Aw>=I Fyc*Ac-Fyt*Atl, Dcp=D/(2*Aw*Fyw)[Fyt*At+Fyw*Aw-Fyc*Ac], otherwise Dcp=D. 
Fyw*Aw: 1620 kip I Fyc*Ac-Fyt*Atl: 0 kip Use 2*D'tw for Aw due to two webs 
Dcp: 30.0 In 

Limiting Slenderness Ratio for Compact Web: 
lamda (pw(Dcp)): ((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)A2<=1amda(rw)*(Dcp/Dc) 

Plastic Moment Mp: See Article D6.1 

Article D6.1 - Plastic Moment: 

Hybrid factor: 

Yield Moment 

Web Compact? 

Mp: 
Mp: 
Y(bar): 

See Table D6.1-2, Case I 
Pw/(2*D)*[Y(bar)A2+(D-Y(bar))'2]+[Prt•drt+Prb*d,i,+Pt*dt+Pc*dcl 
(D/2)*[(Pc-Pt-Prt-Prb)/Pw+1] . 

Pc: 
Pt: 
Prt: 
Prb: 
Pw: 
Y(bar): 
drt: 
d,b: 
dt: 
de: 
Mp: 

Rh: 
Rh: 

My: 
Myc: 
Myt: 
My: 

Fyc*b,*tc: 
Fyt*bt*tt: 

1620 kip 
1620 kip 

O no concrete reinforcing steel 
0 no concrete reinforcing steel 

Fyw* D*tw•2: 1620 kip 
30 
o no concrete reinforcing steel 
0 no concrete reinforcing steel 

Y(bar)+tft/2 30.625 in 
D-Y(bar)+tt./2 30.625 in 

123525 kip-in 

See Article 6.10.1.10.1 
1 

Smaller of Myc and Myt, See Article D6.2. 
Fyc*Sxc 112806 kip-in 
Fyt*Sxt 112806 kip-in 

112806 kip-in 

lamda (pw(Dcp)): smaller of 
((E/Fyc)A.5)/(0.54*(Mp/(Rh*My))-0.09)'2 
lamda(rw)*(Dcp/Dc) 

112.9 
161.8 

lamda (pw(Dcp)): 112.9 

2*Dcp/tw 
lamda (pw(Dcp)): 

160.0 
112.9 

Web Is not compact, See Article A6.2.2 

TMs is multiplied by 2 due to two webs 

Article A6.2.2 - Noncompact Web Sections Verify the webs are non-compact and not slender. 
If lamda(w) < lamda(rw), then noncompact. 

Slenderness ratio for web: lamda(w): 2*Dc/tw: 160 
Limiting Slenderness ratio for noncom pact web: 

lamda(rw): 5.7*(E/Fyc)'.5: 

Noncompact vs Slender webs? Noncompact, keep going 

Web Plastlfication Factor - Comp: Rpc: smaller of 

Limiting Slenderness ratio for a compact web: 

161.8 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 
Mp/Myc 

E-fo 



Web Plastification Factor Comp: 

Nominal Flexural Resistance - comp: 

lamda(pw(Dc)): smaller of· 

lamda(pw(Dcp))* (Dc/Dcp) 

lamda(pw(Dc)): 

lamda(pw(Dcp))*(Dc/Dcp) 

lamda(rw) 

112.9 

112.9 

[1-(1-(Rh*Myc/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myc) 

Mp/Myc 

Rpc: 1.003 Use if VI/eh is Noncompact 

Rpc (FINAL): 1.003 

Mnc: 113196 kip-in Per Article A6.3.2 

Article A6.3.3 - Lateral Torsional Buckling Resistance: 

If Lb<=Lp, then Mnc•Rpc*Myc 

Lb<•Lp, therefore Mnc•Rpc*Myc (Same as A6.3.2) 

Mnc: 113196 kip-in Per Article A6.3.3 

Nominal Flexural Resistance - Comp: Mnc: 113196 kip-in 

A6.4 - Flexural Resistance Based on Tension Flange Yielding 

Nominal Flexural Resistance - tension: Mnt: Rpt*Myt 

Web Plastification Factor - Ten: Rpt: See Article A6.2.1 or Article A6.2.2 as applicable. 

Article A6.2.2 - Noncom pact Web Sections 

1.003 

1.095 

Rpt: smaller of [1-(1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc)))]*(Mp/Myt) 

Mp/Myt 

Nominal Flexural Resisatnce ~ Ten: 

[l-[1-(Rh*Myt/Mp))*((lamda(w)-lamda(pw(Dc)))/(lamda(rw)-lamda(pw(Dc))))*(Mp/Myt) 

Mp/Myt 

Rpt: 1.003 Use if Web is Noncompaa 

Rpt [FINAL): 1.003 

Mnt: 113196 kip-in 

1.003 
1.095 

E-11 
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/(j(Y\ 
Mn DOT Special Structures, 69801N 

Pier Cap P2-3E Reactions under posting and permit loads 
Lj 120\ \ \b 

26-Feb-10 

Risa LC Loading: Reaction at P2-3E (ki~} / 

13 POST-TYPE3UNIT 47.331 . 
C: 

14 POST-TYP E3S2-40U NIT 70.622 

15 POST-TYPE3S3UNIT 71.81 

16 POST-SU4-TRUCK 53.199 

17 POST-SUS-TRUCK 60.705 

18 POST-SU6-TRUCK 67.904 

19 POST-SU7-TRUCK 75.391 ~{---..... 

20 PERMIT-STD-A-TRUCK 96.071 

21 PERM IT-STD-B-TRUCK 121.859 

22 PERMIT-STD-C-TRUCK 138.745 

23 PERM IT-P411-TR UCK 143.708 

24 PERM IT-P413-TRUCK 152.921 

25 PERMIT-STD-C152B 134.268 

26 PERMIT-STD-C174B 147.026 

27 PERMIT-STD-C198_23 153.833 

28 PERMIT-STD-C214B 158.388 

29 PERMIT-STD-C237B 154.312 

l 30 PERM IT-STD-C256B 152.232 

31 PERMIT-STD-C200J 162.682 



Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Load Combinations 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:34AM 
Checked By:r :3"~ 

Descri tion Sol. .. PD ... SR ... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor 
Test Uniform Load 

15 POST-TYPE3S3U ... 
;1tff' 1PQS:J;li3QffllitJCJ<1 Vi' 

17 POST-SUS-TRUCK 

19 POST-SU7-TRUCK 
\'.,2{),} BEl{rvl(T-SJO½f:ff\i 1 

21 PERMIT-STD-B-T ... 

31 PERMIT-STD-C200J 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:22AM 
Checked By: <-::t-· M. 

Envelope Joint Reactions 
LC Z k LC MX k-ft LC MY k-ft LC MZ k-ft LC 

40.696 13 0 13 0 13 0 13 0 13 

13 46.606 13 0 13 0 13 0 13 0 13 
, ·3%:;; ~h(f4f3iJfo,;, ~1t~1 t;:;,;J;iO~~C,/;. ;[1:3; d;:3:;,;l)::J;;:~ ;jjt- ; __ ;+,~;i.:Q;{1ii(;:"~~ ;1,3~. ~~ci, .. ·;~O;;}h;.~,:, ~,f~\~ 

0 13 46.617 13 0 13 0 13 0 13 0 13 
\v;w, ~4;1·37·•~ v.,±~~Ja§1'if•:·; ;:Jf3', \i;•\isifi"t~•''' , da¼ ½~~,,;43-,:;;:;::Z- •ih3f, ~,,;,,:"';:(J;,;:f:",;, ri1'3½ ,~&tf&·bi:'ti;';"'0r \WR"P 

0 13 48.102 13 0 13 0 13 0 13 0 13 
·. ~;.AZ& J:~t::sk: 1;;;;14\ia21;w '.[f · -: ;;p::,;:ifO;""::;:.;r:: ;.1:at ;i2~% on:. ~;~ n1:3f: &;~:;;~;;O!;;;i,: \<1'31: ;; •• ~2~,;,o~lc:);z: t?1ck 

9 P2-3E max O 13 47.331 3 O 13 O 13 O 13 O 13 
~·?.1~0'1£ +~)tifff~?ft::<,: ,frh~rfi J~)/f<OVl~}t0- _}(1<3/e·: r.dJ~5G0~15lt?~F: #t3~.:~ \rw~~~~O~+\;\;\-. f1f30 ?-·~1 :p~QP?·~t<:,~- ¾~~:z;: ;fji~il:~27Yf~,-·, nfz3C~ 4f~:~<4;oi;}:>; :~,: _;aiBf 

t1 P1-3E max O 13 48.584 13 O 13 O 13 O 13 O 13 
(:12:i} !ff{f!/fM.:vrc> ;flijlf ';\):~-rJTA1Y . '.-,'13~>. '1<.4f:9.5ji~ft [1,3;: Cl)cd;k}< •::'1';'¥ctf~'};o> vt ;/f3',. -,;::j/7{0t'\i,;~tjS n3;. Xii( (l;'.>tf s'\ \~3f 

13 P3-3C max 13 47.35 O 13 O 13 O 13 O 13 
:-,_•., - •-- •- -- - - • •- - ,.- ~ ,- -• V •• •• - • •• '" ~-' • + + > • -• ,- •·• r < • •-• ••-•• -, , • , • •-- • • - • - • • • •,v• a•• '+,>•a"~ • • • - - • ,, • •-~ - + ,<, -• +S,.·,·•· -,,, •• e• "" • • " -• 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \. .. \ ... \ ... \69801 3E P2\Risa3D\090147 3E P2 BeamFGirderC.r3d] Page 6 -. - - - - G-3 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:22 AM 
Checked By:CSVtl.. 

Joint X !kl LC Y fkl LC Z fkl LC MX fk-ftl LC MY !k-ftl LC MZ fk-ftl LC 

15 P2-3C max O 14 73.036 14 O 14 O 14 O 14 o 14 
Z/Jt;ffi{J/ -... __ /➔; f,\Jh}~/[t/Y_~~;:i:._ f[Tilfa~0 !Gt\~+of+F>~: s!tfrlfA 1!~8!158\t:: W1J$ fl!};ls~o~*~:r }1!¢._• ?~t?§J)!:~%.<•'? ~h4W. ~\:%:::~~nr:A,j~;~&14't t¥ir1:IOA¥;fs:-· ft)~j};, 

17 P1-3C max O 14 72.803 14 O 14 O 14 0 14 o 14 

19 H3 max O 14 48.568 14 O 14 O 14 O 14 O 14 
·4;2ll~~ \:2~~,~:~;~t~f.1:Pff::~·\~<:1~j ~miO\ ;~:51::.-?JfAO>tk$iW ~~~-#l~fwiffif&~+Y.1@¥ ts1~:si~~f1~~00*~; ~-,\1Af ~ :~!>~!§i>:OfVt:►'i,_:~- i1:l\.': 1tt:~m1;,,,~CJif~"r~~~:~: ¥1:~~- i~\4~~,6:K::~J~wt ~1-~4}9· 

21 Totals: max O 14 80 14 O 14 

RISA-3D Version 8.1. 1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa30\090147 _3E_P2_BeamFGirderC.r3d] Page 7 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 
Joint 

P5-2H max 

Pier 2-3E, Beam F and Girder C 

LC Y k LC Z k LC 
15 40.539 15 0 15 

15 73.898 1 
ts'" ·/i'-sJi2et·-·•1· 
5 50.676 

LC 
15 

Feb 26, 2010 
10:31 AM 
Checked By: c__.:S V\'\.. 

MY k-ft LC MZ k-ft LC 
0 15 0 15 

15 
15 
15 

'::} ;:15( 
15 

RISA-3O Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 8 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:31 AM 
Checked By: c:::r IN\. 

Joint X [kl LC Y [kl LC Z [kl LC MX [k-ftl LC MY [k-ftl LC MZ fk-ftl LC 
1 P5-2H max O 16 45.303 16 0 16 0 16 O 16 0 16 

·.··1)····.• ·'min·· •·tr•••><it16\;J4)522t •15? (je/ '16J<ct ... 161c<:•.o.:?> 16<'. !Y;YlEV 
3 P5-3E max 0 16 52.348 16 o 16 0 16 o 16 0 16 

••• .. •4.·•··•·· ... mihi? .·•o; >1oc • .. tt:604f ·161t·o>··.· .16··· to· ···· 1(3£<' v•<·· 16f···•·.• .. ··.tw•·• ···.·e15• 
5 P4-3E max O 16 52.357 16 O 16 0 16 0 16 0 16 

•i6 mfn 'O•••·)t&Ct.~4.373f '.t5(./.a.,·1Et ··./.iQ ·1:5· 0. ·\16· '·()/.:16 
7 P3-3E max O 16 54.176 16 0 16 0 16 0 16 0 16 
a·· 5:2s rnrn• · er• · · <16 , :'--4'.a61? 1a: · · or: 15 • f.o, rn o 1e .. oz;> 16 
9 P2-3E max 0 16 53.199 A6 0 16 o 16 0 16 0 16 

.··to·. ••t?·~,,,,. min '· '(fc:': !16#} ,i'.:§;:60~iif"if6'0 /·f;0'1.i. 16tl if.QY ' .J5c·• >:() • 16 < O:>· 16 
11 P1-3E max 0 16 54.645 16 0 16 0 16 0 16 0 16 

1 ·12' ;:tee;, ?1:'J\i;i;; millt o;,, or,,c"< ,15/\ •,~sisa9}1t'16':' ,,3·0:t <,.•rnr· •'•0<1 ··• 16' ··. •.ot . is, · .,. o <. c1n: 
13 P3-3C max O 16 53.236 16 0 16 0 16 0 16 0 16 
14? ,:::r,< J:i/c'.c min :r"-,o:J(• c1ffi :•i6:'748}:'. 16\ ?'\Cf ·45: '\>.,·o; 16, >. 6t ••,f6 ,·,• >·ff>• · '16' 
15 P2-3C max 0 16 53.538 16 0 16 0 16 0 16 0 16 

1 "c': :c t?_,.5,c.,T 'm,rft :¥0:':iti%1e1( ,,\c.::t.V:61\ft .. rat•' \cf <c16· co:" 16 ct · .. 1s <or,•·· 15· 
17 P1-3C max O 16 53.855 16 0 16 0 16 0 16 O 16 

. 18 i<< min\9") d< fc;,?,16/ /i5;§()'7}(C,jt5 ;?()ii•'/ ·•t16\{ '. cot . ·'1() 1
••. 1 o\ ... ,. fffi' •1 b 

19 H3 max O 16 47.771 16 0 16 0 16 O 16 0 16 
···20· ····.···•·•·• ;•• ;.•\.;mirrlt}a:· 1ti /f6TS;1iff.057.i:':i 1~'··· :ttt>1 •i1'$/;.(1.ct! 16.r (f : Ja>·•·•.···ro•·c•·. ••··• .. fff 

21 Totals: max O 16 fi4 16 O 16 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 9 / 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:32 AM 
Checked By: C..3"""-

1 P5-2H 17 O 17 O 17 O 17 0 17 
Y!.zl: '+Y: ¥~1'¥.if f,:i1;:~;e;,t~~Ht- ~.;1,t¢ 1'1lI:'.t>:,O:!S':'i' • .1~f' t,~;~;,tij;e~:;;;,£;'f :;;51:z%; s5~~3l~~O.f?l(:it? \'1.f7W 

3 P5-3 0 1 0 17 0 17 0 17 
, •. · ···· ·· ·· ··.• · · f:;'fa:r~:tit:i: f: ¥J3to:J:~z,~: 7f~2 z~:~~l:o:~:,,f·~~n~1\~' '::'!:i~e;:01::Zif-I;f~ '.:Xm: 

0 17 0 17 
l ~r't:1:'"&.f:'~'"'~ :~,7[' .:W1ttiW:''.N ;';? ",{%" 

0 17 0 17 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _:3E_P2_BeamFGirderC.r3d] Page 10 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:32 AM 
Checked By:c::S-l,.N\ 

18 51. 0 18 0 18 0 18 0 18 
,;;·:{ ~t!AS:~t ~$1&516' · ~,;~W;dl'&\,~,{ i11Sj;' f:t?"~t{~01~~i4-fa EtsiS :,~',)~,,o,ic,.,,,~;?,, ";1 a, ~t.,,hf-O'cl~o"'·' /iaj' 

18 66.346 18 0 18 0 18 O 18 0 18 

18 66.357 18 0 18 0 18 0 18 0 18 
,:;f; ~'1"18~" f:,~:,'f$'f{79>K :21,s~; Vit:'7f ~Ot-2f~''~' ~Ji!~''. .;J;;f,ic 01:''"'\h' 1c1'8~' •· ,{q '()'cc !:f: :4g;; i,,,; ,;,01fr'.?ft''?· ~'.'.J'.8t 

18 67. 799 0 18 0 18 0 18 0 18 

18 0 18 0 18 
f lf1"8~ :\~,;ltr/o:·M~f;is, ~~8~. :O;;,£i;/,Cf!~i~·"~ ~;ta~-

18 0 18 0 18 

P3-3C 18 O 18 O 18 
;f~f~lit\ ;-!!J¾~/;/$?/f#~fJ. < )nlln~~ ¥~:xr:;•.ttii. i}~ C .·::;r ~·> i·· ~ ;c,:1s:. ;~it~·s:~-~;-:o:~t ~·-~f~{-;f~_"· ;~fa~~: ;~~-:~:i\c{JJ; ,~;.~;<:1:::: r\t8(' 

15 P2-3C max O 18 O 18 O 18 
~t1~GJ:: :aQ;ff&t;&:4ff!!.~~-'.J:( Fffl11i:~'. t;?1ri1;~'.~.d.i;<~i.~~~t.·--_ ;~ ~1\i~ftitii[~; t,:.: .. ~~r ~f tl~r(~;~:.;:' i~ts: ~~1;t~<<0'.~~,~-7;·-~Jt~5 ~r-;1:BU r0t~)\~:;o~·tL~~~m. t:ta( 

17 P1-3C max O O O 18 O 18 O 18 
- -- · -·'" - -0·::/,Q~;Wk~i~: '.~· lf:ffii~~3~t~t ~·.:1-: ,~:<~;~ot~~~J.~~}:_;; fJ~~·8~6 ~~i~,:~%it;10if!t'(~~:f. ~t1:a11; 5~~:;~,~~a~,te'.~~~~-,i lt ·-S~· 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801_3E_P2\Risa3D\090147 _3E_P2_BeamFGirderC.r3d] Page 11 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:32AM 
Checked By: G~"~ 

Joint X fkl LC Y lkl LC Z fkl LC MX lk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 P5-2H max O 19 52.679 19 O 19 o 19 O 19 O 19 

.·L"'" •, .. •.·. . ''fnln: t~;,,Y&t:01::1:r;,1? 1~:.,s1r ;;~~1,a~ff:'t'1~· ,'.,f1fita1ttt:li fli' 1:nw~•;cr·,:cr•?~ rts~ !;;ltiJtf;?JitE 'f:ts'. 'f~ittor~s"l :'19:?: 

. •;~''"'' -~· ;;,s~,~~~;i~~;,'\:c~• -~fs'i'c1~g;j~ijfi;'.;i f~J .~n; t~,~~j~g,;#; ~~it 'l"fii:;5J"i~j<'*:~'.'.ff:; 1;~·~:, f::f'.'."cf g3;cj,;,;y:, ,,~~,; §P~~i~5i•~",'{';• d:~:'' 0fi.~F;g;~;tff' ~J~~': 
5 P4-3E max O 19 73.372 19 0 19 O 19 O 19 O 19 

;i 6:zf' ~,,;;01h:~Jli¥1,1:;~i,,;~, imfn~; ~srf:,0, o:,~~,,;;;L ~ii1:9~~; ~15¥8b5t~:: ;.;~cgf Gf,,i;Ci~1i~;,,;; fa1'9t• i,ii;;t~:-0J,:;~~}'. ~1;9}: ~t,'i.{dE,j~>,; ;c 1!1~:, ~d•/0'.½;'izb '.{1gi: 

;~·i:.r•~ ~~~:~:+~:1/~,;~: ,:•t~1·!1,, ii~¼.\::¥J~~~i, ";,;c;,,,,:g;o:,t~, ;~i!l: *~~,i,$i~!ii:i'~, ;,,!t!i_ 2ii,ii ~if'.:li}i", ,,,1!'\ ~,iVo'f{~½C~f~, ,~~!\ 
.. 10<.:<+ i'SJiJZ> ?1 fu1irt;i .O<t/ .. ·.?:19!i .:,:,;6t'tl92'.,i ;39J>27fO;,(;f!{ d91t3'.,i2:0f::C\ j9;?;:C~"'0'.1'/'C,<;49;:<::,o,;;,,;~,·,31:~r 

11 P1-3E max O 19 75.582 19 O 19 O 19 O 19 O 19 
;~gfz~: :;f,"tJ;~;;z;;:~g1:Yt:~~' Zffiiff;; Ji;;,;::,tot~,h:,: ,'.}::;49;;'~: ;rf.t71'..809rtt ~~;g;~ ;,t;JGltQli;;i~:: ;~m: ~~¼hl0]1,;JZ.¾ S!1\9;;;. ;,·u:t d,sr;~Vi, :~rsk if: :,;:;,(j2;;:;:;:{; a'9x 

13 P3-3C max O 19 75.38 19 O 19 O 19 O 19 O 19 
>i4:'.i LY::"tL<Ck';>,'falfr•>;:>(t+±>L<t9)f ,:;g§,525t !fl#':'.° ·hldST< lta1ty/~if"'.f: ':19'< }. } d<L;,>ilf. > c.·d~,>w~ • 19''. 

15 P2-3C max O 19 76.135 19 O 19 O 19 O 19 O 19 
;/4~6;,; ~::~ t1;;;;;.1JS1:1:;;2, m,nc: ;t;':1-~f;:o~,:::::tit. ,J:,1YikE ~~tb"1'.4o~g~ ,;;,t9t :r;dX::t.U:h,i,;;n .. ,-~91, ~: .• : >tf2nlJa;±~~ .• ~·~ !:J::, (E,:*-0;;:f,;:;": j 9:- :::±c:f 0:1:::1,:1. · ~t9?:, 

17 P1-3C max O 19 76.486 19 O 19 O 19 O 19 O 19 

19 H3 max O 19 59.633 f9 O 19 O 19 O 19 O 19 
:··20:t t:''.Jff•'r2r:>L ~m1n ·~:.;:t ,;a:~7:t :~1<::19t :2:Sa:ss2t d'9: :,?:Pr·ot: ;;c · 10< i;;<' .,O'":;;c';t :1e::s;\:"0'~~.2,:, ,19', t ,::1:'0'7:t;tx~;.s~: 

21 Totals: max O 19 77.5 19 O 19 
r~~~,-22.~;)'. it~~),~~~·~ffei!~.¾~h;t~[;i~!i\f'D~. :~·in1h·:r::: bi½~t-:i'.. {jj:~~;.£~~~) ~~~4~:1m~~; ~1~i.s*l:~8:~.:~t~~f~~ ~~~',§\A ~~·i·~~il:-~Ot~\;;~~;~'. ,: ~~:.1: PJ~~ f~_:!.~~-3k~f;~:~0];'.it;~'.:~:i1t ~~t:r~~s~; ~~;~/: :::;;;~~;;~y,~,:c:,',e -.,.-·:-G:; 1~~~~?~' -~-"-- ,·;•,~;; f-~>-\i~~)(j 

RISA-3D Version 8.1.1 [Q:\ ... \ ... \ ... \ ... \ ... \ ... \69801 3E P2\Risa3D\090147 3E P2 BeamFGirderC.r3d] Page 12 - - - - - a G- - I 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:33 AM 
Checked By:~ 

Envelope Joint Reactions 

1 P5-2H max 0 0 56.537 20 0 20 20 0 20 0 20 
:,r2::z~ 2::'·'~D,i:'{d!"?§J::':, m1nfl ,;:;:e::ct/Oit1~:;<:: -- -- - - - -- - -- 01' ~(,,~,;,,' O~,t1".':t' · 204 i;'Sf,~\{!4'1:"';1· \~ct·, 

3 P5-3E max 0 20 0 20 0 20 
~~:4t>·: ·:;:·zt[.:>~¾:tl:iJft:}ttit:r·:: ~m1fr" % :tX\bI~ZXI)? '4'J;~j2-0&: ·~'!3f~Z:¥~~ ~:zor ?:~::t:O! :~t►~~? ':~20!: J~fKt!t)Jf"fj\:' _;~207-~ 

5 P4-3E max 0 20 88.811 20 0 20 0 20 0 20 0 20 
,;.;;tF~~ f'.'''~c-hb,r;;,&u;;.,,ii,, min· ;;.~i0.{i,·~f'-< ,rfr20B·; :iHl'idKaj,-'#+ ='20;" *""*;;;',cf,fC:~/ i2tf, ;,;t;:,-;,'ib-iF ), ,,zo;> * ,,,;,;:t,(fr,)i'f \¥20i. iri,..,11:,:oJt:>f<id <2c1-: 

0 20 88.079 20 0 20 0 20 0 20 0 20 
O\sf~t\1:\'k )~k2-&l'l41 ~",{7:;H4a~,; ~' , ";-; j;it3;;;W:m11'~~1,:1 ~'20;' ~l~~~!"ie_ht•ciitJ~ !20i (:~,,;1'f-0}:l~i,1li ;'202 ~t-irR'~;:OW¥0.r%J J2tF 

max 0 20 96.071 0 0 20 0 20 0 20 0 20 
'.trmf -_, ·, : orv,: .;:2-azc ::1£aX19ai'?< t20r . ?11iiof4XL ::201 ':t}o2ti ;20i rt,,;: o:£:Ja :r201 ?111~+x-0H:S\C L _ 20.:, 

ax 0 20 89. 7 44 20 0 20 0 20 0 20 0 20 
'~1ftf Y~2tt:QJ:+ft~:~. ;y~21.r;c ~t:so:a~~j[ ?20:: t':f:iq:01:t\lt F2t!~ ~'!IV~(rt;:.:};: ~QUL i~t!tOWSi~t!: ~20~t :ki~S(!i1:r:rr0r 12:ot 

0 95.942 0 20 0 20 0 20 0 20 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:33 AM 
Checked By:~ 

Envelope Joint Reactions 
Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 

1 P5-2H max O 21 64.018 21 O 21 O 21 O 21 O 21 
L~.212r '1t:•~~-~:½:~~2:?~4&f+~:~~:-;··-:. :mtn.;:= ~>\~!-~~i,1ot~:~;tF J:~:a~1!Y~ Wh1i<'A1i5ft:~· ;21as~0,~1¥~o~@!JitY r2:t±, ~1-~:,:~-0ibdk1 :,·:::21;;, ~;·f;:r" .. ~o:~.+;;~~~ :··2r-> ?Ltt1: :o;:,•:ft::~ :.:z1r, 

3 P5-3E max O 21 109.264 21 O 21 O 21 O 21 O 21 
ii,.. C7'.~:;,,'.f. s 'min . ::.ciL 0>2':'' \:zt:;~ ~:');ffrb'.l!)i!l-r· r:ak ,,,{,t>Oi+i?l'. ~ 211± iC:t£ O':M: \ ,''.Zt . P%Jv<fi:;,x:'.U 12~:: /;!•:(At L ,: <;&1;;; 

5 P4-3E max O 21 109.5 21 0 21 O 21 O 21 O 21 
;h,: 6:'"· 1\:,'f'•:~~1#f~,,,,;:"X .• rrfot> ~;/;7i},((6e., 0,,. , :~•f,,,, 4Ca1o~f'8ii:\' "2t'il'' 'cf}N ·@:!';• :'; "24t: #H;t,t?o,Kv,·i,, 02"f:,, ,i0>"t0Wi1*' ,~4iic, 0+6,c~ cfr:,,+ :~21t,; 

7 P3-3E O 21 110.187 21 0 21 0 21 0 21 0 21 
''nti d;~';/;c;, :,· O}(:.•·· 2.2'.1''.?· ,}!X.97&1iti iXtL \,~'t::o:.s '\>X.lll~: 7:,;;;~.·o;:< .. ,·'.•· ,2th C'>Jfr:o;>.:., .. ;2~'.i",SL:cf:j,{f( >Z<lfi; 

9 P2-3E max O 21 121.859 121 0 21 O 21 O 21 O 21 
F\j,:Qy,~ ¥:%}~:?:fi:t:~1~~¥!~1i;f~-~~~r~ ~;mJJT;~ :i~~t~::;·o~rl~S½}:. ~«~ZJtt· ~3/,~:-15~1~1.z? ~~01&~ *¾~·W~d~frt~<> ~l21~~~ \~~1'f{Qrir~~~W::~ ~Cf(~~'.~ ~-c-~¥.r~~[j~1~E~~~~~~\: i2tl~:~;· ~t:12ff>Of{~~·~~,,:i; !1',ffJiJ~ 

11 P1-3E max O 21 112.089 21 O 21 O 21 · O 21 O 21 
:ifA2v: >:> +~G/<.~{1.:c>J\j --.. : '-:r:Jifri _:· !\⇒_-·i\, ~d~t~<·:-\ ·4~,2~1t~f -t(►t1t1fAo8'.:> S2?16,_ :~ f-~<•~j}f)\ ·. :Y. ~21(: I}?:1t-:Of\ft/. ->2i~-- _:-j~~ft;?Ot:.2P:°_ 12rltt '-10:}zytfi;,: ~./ -/2,1f: 

13 P3-3C max O 21 121.417 21 O 21 O 21 O 21 O 21 
. 111~~3_:- t;! /<::'.?.~~$1:~~f ~; ;,~~ · ,ffltn\. ,·+<}(:6:?4; 4? ·: ~;2;1-:f:f :J?ta'.t721:f; ~2flt ::1ffetf :·i· ,0)1:t-~;r~-- : ~~1~> -,;f.;'s; ·-:drt{·-·-.;: ·_ !,,Z{ft -. ~ '"*·f'/:o:~;·:rJ:,;f ~r2~f ~ ~ff:1".~ZO\TK:·.J\/2:11: 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:33 AM 
·checked By: c.:s-W\ 

Joint X fkl LC Y fkl LC Z [kl LC MX fk-ftl LC MY rk-ftl LC MZ rk-ftl LC 
1 P5-2H max O 22 · 68.003 22 O 22 O 22 0 22 O 22 

·r«i.1/f. e<efri"'ti%M~4:r:'~:'": "m1fu/.11!'0-it:Xoo.-::0~•" '~•22:f"· 2:1:f1.i:i5S9tz ,,2:2~ · ·':1:?:Ec1iffe5PF >2!:"it sd::' oi:~'-'" < 22 ~;,:ct 0: t:c:• :221~; ;~·C:Z&o:5;rJ~:~; :;22~-
3 P5-3E max O 22 121.259 22 O 22 O 22 O 22 O 22 

\ff~f1f ~►:r!:.t£'/i'-'1'i'f?:'r'.:''1i: •::mrn~ k:'&5:'.'§'.@!'f*ll': 5' ~"t2ie4'& ?7;A'iR8~'¼¥-:li'2z~' t1x:il".&,~ffi;~fH' :~22¥ )1'~f;;:"',(:1~4i;; •. ''22 :¥· ;:'-'~0'','"':c~, ''.22t· ''•;,~:,;;+'O""'":Y'E'' 5'22t 

5 ~ .':£~.-. ,;::;,},~g'/lfe;,:~t ,q.i~{;;~. &~~~~ls~ ['c~i~ :,,;,,:;7;:g;;::,;;;:2 . [;~~;'-· ,'.·,,;.0,,&,,-,.;.,'i;, "~- c:,,c g,~{,:.f £-~~;j; ,i,,,,,A-!:gi:\•-:;,t· ~~~; 
7 P3-3E max 0 22 122.492 22 0 22 0 22 0 22 0 22 

~~•• 8':l'.'. ?'.~"•''/:'.ittff!:'7:l~f' •· . fri"int .:\:.t<•/ott;:.t, t; 2~t· :Jt;;~a1s'dclfrt" :W11; i·w:10~.;;'::::·? ;:22t ti < o: ~;;',t, · :22t '";;·it"' o,:;;;,~6. · ;;22,z\ ;i{:;;i. O;;::t;'I~ :2~:;: 
9 P2-3E max o 22 138.745 n2 o 22 o 22 o 22 o 22 

't<td:f t.'t'.:''":":,ja~'c,:;r:.:~ .;min t;:§i-Ot:Ct'~ si22€':. '.!=i:1/0ll:85't f22tr, lf'.'.'({C;, o;:;a:•> :/22{ '::t:»o~~:"~: .. •. l22L ~'YX, .Q';::; t\: >22r r!f'E:cJU'XB7: f224 
11 P1-3E max O 22 125.068 22 0 22 0 22 0 22 0 22 

:wi1:2*~' ~tMr,i:;*~~f!r:-¥~ift? ~:m1n¥: ~t~t~~f'~OH$tfi~~;) ~ff2~t ff~~?:1r~t~1a1ft: 1022W~ [t~1~~:~t~2;.~~~· ~922~' ~l¥%~~ow;e?r:r 1t22~~. ~fl~q1r;aJt~*~)t.~ ;~2'2~1; ~\~fft;;yg;~\~tr~~ ;~22¥ 

"":~¾;. li:L~t·Stt;:; ;hlJd < ~igfd5;c: 1~81#> '. ;a~::. ~:&i ::: ;~~ .i:fl!.'~7'.\: .§~(- fr2:;g'.C ,, .. _· ~~y 
15 P2-3C max O 22 143.73 22 0 22 0 22 0 22 0 22 

JX:1 ~6tk-•ltttsn~r;Jft!ft:i::~-- <iniA~~ ;~•:x1r:ot:t:<t tffe22kl ttmtJ~2\~,~ xz2t ID:!!t;~Jlt:J:~tL :::22~0; t0\~~f:01:\~~2~r: , -22~:. >::::.~:_£tl\~¾t::;~~; :=22tr 1: >{@.tt01t-~\~-z~:,.; j_22;;. 
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/. 

Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:33 AM 
Checked By: C.,:::fV-'\. 

"-·. Envelope Joint Reactions 
X k LC Y k LC Z k LC MX k-ft LC MY k-ft LC MZ k-ft LC 

max O 23 68.464 23 O 23 O 23 O 23 O 23 
'in1iL ;jf,;,o'L:/:; U23<, ZkBf 98'4:, . :)23;. Tdtct,;:;~:: +23~' 12:::'.So~;;' .·'\" <2a·s -~2 o::.: :J • ;,za:t }~\';;. oLt<::t 23: 

P5-3E max O 23 102.621 23 O 23 O 23 O 23 o 23 

7 P3-3E max O 23 113.96 23 O 23 O 23 O 23 O 23 
"AK' ?::;xv:>'.\\Jri1nt .\ "o/:; >2s.;J<tAAa0V:>2 ".·v•:;0;1:,.,:.:23J~;;?r,a 0/;2~-: ; <L<.·<,2a> ) toe- :23: 

9 P2-3E max O 23 143.708 3 O 23 O 23 · O 23 O 23 
?'ztfn:p +/J§>⇒\{G , :>_ 'min r:t,-0.:>> . :.: 2a; "::>&462'>· &Ci. .<~; :o;, 1 ,2-3'' ?,:!A:f,1":.t( >Y: • j'2,\lf < L o,. '.,>:7 ,•23': >· t .Ct/, .• .'23/ 

3 0 23 0 23 0 23 0 23 
· ;: r~%£'i,;::8tt1i.;,;; J:2'.~~• r,t';';;wo;:(,:;i~r ,23!'. ::':r;±-o::::.:x;":-;: ::2$L. :ntt;to;;:Ei%twi :r~:at 

0 23 141.526 23 0 23 0 23 0 23 0 23 
o>t•.·· 10:2${ :Jj4\011zl i23t:frK.OtL1t. 523L'::') :~:oF-I / .'23:' C.: :{)\:/ :/,; 2'&\ :.·.~:<.::OJ'C;: 'i!:$5 
0 23 155.22 23 0 23 0 23 0 23 0 23 
~ r:t:~1-· ~. >aBf:\ ~r;a~er· ~ :f•-·. ff201Jc J:J)tr:~·o;;~±r02~ i--23'11421;<,\:o::r ~;)t .j'.231· ;·7 ·~ .·.::·::~;;0~\!\Vi =-2~ ?:it\i?O"?K?:2::, ;·2a:· 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:34AM 
Checked By: C::sV" 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
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Company 
Designer 
Job Number 

LHB 
jdf 
090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:34AM 
Checked By:~ 

Envelope Joint Reactions 
Joint X k LC Y k LC Z k LC MX k-ft LC MY k-ft LC MZ k-ft LC 

1 P5-2H max O 25 66.285 25 O 25 0 25 O 25 O 25 
:/2'lt ;';{3,~'?::z:t.:L.·· · ;'min'; t~;;h;•.:tj;'i'Jff;l!'F ~:;t;z5.®: ·wn~'54-1~' ~25;1 ~<i1~~-0~'§'~1.f' t"2~: ~~f:;~:·m;~,~·k, ~25~ f;::!(;;§;:(i');c*'c,;' ~'5:i' ,~g;t?i,f{fb'~Fi~!:c ;250 

3 P5-3E max O 25 118.467 25 O 25 O 25 O 25 O 25 
:1.;·-42; ,/dL'.S{ff(? ;,;s,;,. ' miff;, :~; :.OCL ;0'254 \i:f6S:i96Jl,, "2b": 1:a; CfZS< :,2-5; :: ; ,; .. '()/::1. ,,2_5 f f:O·~· ;< C28 :1x.co;.t,; Q5C 

m 25 118. 777 25 o 25 0 25 o 25 0 25 
i:f'·2.&1Y· ;&1§6t4oa'l:Jt '28::' :~:~· ot1il't1·"' fy2sF ~Ji"!,;,•,o~?;~,:;:, r25'i ~Y'<)'o;:" 'i''; ·, 2·s'.". sf ~•o, ··2\'J:c, ~zs,t 

0 25 119.208 25 0 25 0 25 0 25 0 25 
.Oi:'.:•\Zt £;,:2§0i~" ~~8\$02¢1-,i, ~2. '.;;; ,Z:?k~.:,,i'O';sltfc,:1i i25r, ~:,0H,t:.(),;,;tf:~1 s'25~t' ~:;f,:c2G~c\A"t{, · .•.• :.,z5:,,, '.)f>:z'.O};_r: ;,,:~: \25' 

9 P2-3E max O 25 134.268 5 0 25 O 25 O 25 0 25 
ido~~; l'i~i~~~f!f,~1,:}~~1';,~\::: 1 itifn\: 't;;~Ji~:;Q~~j:/±i~ ~~25~;& ~i~J'.01~8-f 1~6l i¥,:{ef~~~o~11~1§.t §~s½ ~~'{tr,!;(\);cf~&:~z,, :i\25'~ ~,J~:ifi:,@1cl':;;{~, ,,25~ cCt\;i~~U~'il;~;{ ·:25~t 

11 P1-3E max O 25 121.351 25 O 25 O 25 O 25 O 25 
':{13> -~f~· 2%if\??Jy~~~r:: ?inifl< &?:Jr;~or:· ~£4(: :r2:.§t, i\W:ftt3a1}J,~ Q5f{ D$~0~ttl~!:;< iJ25r ttfi/r~;(J;r,r_ ~\::\ (275f: G~~:·:»& >i:r\'.:.Y>~~--- :.'.25<~ '--t ~t:-X)> :?~1::. · ~"25f 

13 P3-3C max O 25 O 25 O 25 O 25 O 25 
. . . . . ... . . . . . . ... .. . . . .·. .. . ... .. . . . . .. . . . . .. . . .. .. . *".'CT ''251bl72~~o't"'£~fs!: '."25t i,~1''~~·;c:5y;:,~¾~f~ "r2:5'(1 ~*J;>c;e~oe:~',,.!? %25:? 

~ 0 ~ 0 ~ 0 ~ 
"tfil tf1:toit'";'.,f ,2'5F V_".';:: ·:cr.'i\c;: 7 '25'" 1 £'-Oh+?.)' 525 
25 0 25 0 25 0 25 

87.087 25 0 25 0 25 0 25 0 25 
't~,,Q1,;J;,~; ~~3~}i41813i~ ~.25l,~ tJ!l,?tftiiiefi~;j)lf;~ ~,2,$j: ~~t;f~;l o~~-;j;;~;f. iQS\i'. ~,,$;~)01~;\~ :;r,.:, 1:QS(y ;~;~fiiO;"ci::11\~ }25:~, 

21 Totals: 25 152.2 25 O 25 
~~;:·22b~ ::< -.:t:\}z,:&~\:i{L :½ff.P jil1'h:~! t><~<:~0\-:::~;;-jj-_ '.-~·25!¥;//~}~;\1/6:irJti- :.2"55 z~:t.iO,~":t.'<~~~;\25~~. :\J-:/( -•~>;~ '-;/< 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:34 AM 
Checked By: c.,::rwt 

Joint X [kl LC y rkl LC z lkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 P5-2H max O 26 67.231 26 O 26 O 26 O 26 O 26 

J!t 2:t: ;-zr::t:~f:t~t1:'~:": ;-fn10Jli'''::2:"Cltf'. ;; 2::'26:Zt~ l&tf'l:01i02:f:o '26f b::::'~Of,~,'.~' :Z26k ''CX<O. ;:\• .. :: i26;' ~}:"~:O~;~J."'~' {i26'{: ·'1f;i;?~jJ,~1JtttJ ~ts~ 
3 P5-3E max O 26 124.539 26 O 26 O 26 O 26 O 26 

f4f;s £L ,,/!~,;;J~I·c:,·. mfii" ?+Ki.f ~Z:A '"2@:¥. d]3;668}f i26L"' D:oHF g: >263 :r:Jt:f Y 0 261 T ~ ~ ot?q :'215% .t!Zo::'5. ;:26! 
5 P4-3E max O 26 125.054 26 O 26 O 26 O 26 O 26 

,e'Z' er;. V\'Y~:;Jl;:?c'"Lj,;:, ~,ffiirt K;l''.t:; ,(l':};;f~: t:2s:·~ :f,:t&Ja2e. (52:6?' ;: _:.;:; O'tii'k:" Y25W t,:;••::.~",'0:;;;;:,'' ;26? ''';;'.:: O't\:t:c F26f' ;·$£1'.f'::,'O';)';,:; ¥26."' 
7 P3-3E max O 26 125.846 26 O 26 O 26 O 26 O 26 

'9~a:P i,c2t:1::,y>;t;'1;1t'}c{'., .· m,n' '!!,?,:fU:"tt\ N~26"': f;X"a¾t95"k 226?' iJf':•:•;10J;;'lc• i"'26z: WF-''.' 0 ·l '.' i26r if it'.: oXi§}V' 126' y½!;'i 0?•'•'.~'" i:.26!: 
9 P2-3E max O 26 147.026 1~6 O 26 O 26 O 26 O 26 

~~:1:uL~"t,L:;:A,:.2, •. ,'.··.'.fufrEi:~,<oc.!'.:.•'ti26;;.JfJfl.~o'.4~,t20!:'.:,;:s12or'.>.,'2&:t'.t>l'.r'hn•··2e'·•=<:,d1frCF./,lof);c,;;:,ot""·:,.:2it· 
11 P1-3E max O 26 130.173 26 O 26 O 26 O 26 O 26 

J:<~1~> \5:.\\/ ·:_;,;)~1:\<:t·_·;_ ~min~--- ~\s1!;Jfi;\~::_ ·:~--::"2-S?ZF y{t,]¥J533iL ~26( 1\i•i'-'.00:~J.+ *20> tY.--1;2,,:·0:<>:;:---:-··; -·~25;.~ ~:~x~<,_:O\ <L\-_ r2s;~ ½ittt~~±i:\+j: ;26: : 
13 P3-3C max O 26 146.013 26 O 26 O 26 O 26 O 26 

;~;,14{,; "'r,~.1-:,,J+~&,1'{;...,;~,,;;;,, '.'.rifirfa ~"iit~·u'('l,,,,;;cf;', ,;;1&"l't fr:t§t~B,1'5]&,, ;25t :,;;;;t:"iOt1.,,•.iii \\'26i: ;,,"'.,:t~;OsPi? :;iJ ,26,· '":;;~:Cl::~,<,,}, ... t26f: w:::1s.,;cr;;;:,r~,, : 26£ 
15 P2-3C max O 26 152.989 26 O 26 O 26 O 26 O 26 

i<1B:::i:};;- -! r_,5~:JL11j1\-~--:---_- -~m1,rt~ stt!\>O/-f;·-<.\-?T:2aFh _ '2.I;at"S~sr,~:.:-;12-ar, itY:\\oi °"!:/0; __ r:2at i4;(L:io:~1--?/:: 26-' .-- ';·,:\-::-\)0::_·3{-: .. ~naz ~xr\ __ ~'.:'o··:;~:_,:~,~-/- .~26;· 
17 P1-3C max O 26 152.239 26 O 26 O 26 O 26 O 26 

<'1gv \":: L:,t_;\'' \'mi1f;xhtt~;;\:.<2ol(:r:1'?T:55Zii{26hY;,i;;:"gccSrd'· .. z6:~_s:.5"');)'.!W;'< '26" s\>-a,) ' )26fiy{.CO+,:C< :26%' 
19 H3 max O 26 83.743 26 O 26 O 26 O 26 O 26 

v20,r. l;J;; ,::::r;;st.:K' c \. @,fri,rr, te ;,cr,s,-:v "''"2rr~z rrnl'/51'fl'95! -;'2el vr1i:£ve1c;~·v 72B< 'c:>,;. ,o •.•· :: ·u 2e ~ h : ,o~:. ·: 26'" ,:2·: o5:< . ,2at 
21 Totals: max O 26 174 26 O 26 

:\~22ft,1;.:-<:·)L <'df?:{6~0) ~<~:::' ·1Tnn--i __ L t{:}O(-:'~·-:_,;,'-:- &:.<26¥,_-,? LXs%fA'.f;l\f/"\ :<265: frY. ·~{){)_G,t/: ': \26( -~-; ·;r;.- _:.'.:·::_: '.~·-,>-_·~ :,' '. 1:- ~,._~~·-·;> I t,,,.;j;:~~;td~~::f;~~;'.~i~~ i:J;T;'.i~:71; -~~:NG:i:-.?J,t;h~-:~~'.' ,,_,,, 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:35AM 
Checked By:~ 

Envelope Joint Reactions 
LC Y k LC Z k LC MX k-ft L MY k-ft LC MZ k-ft LC 

0 27 67.919 27 0 27 0 27 0 27 0 27 
. :. ,<tc,,,:_;; .. Zc2f;£:, ~;;;E~i30:t;;. 122'ZG ,,:ZXO}sf.f;~,; fti.Tfi;. :C1&t.:01. ,~.-:r :-;ft; ";.\~.,;. a;"~! ~;, >Z1it ,;;);,: ·Do,:::,;,;,±: h27i,. 

0 27 120.081 27 0 27 0 27 0 27 0 

27 153.833 7 0 27 0 27 0 27 0 27 
• P21t: S:rn%~.a:if(azI :?ttos~JJ ,Qi/:;>; o<., ·· 21: ;; < -t:rok . 22.'11 • J;,,; o>>f0•.zi< 

11 P1-3E max O 27 132.143 27 O 27 O 27 O 27 O 27 
··rn 2r:1 ;t:;;·y,:, 0:-:>t;:·· ~mir-f "~ f/' o/;"'; ' '\'i727lt'.' f:fffl: l:22~ ~17 ti£11:1,,(!)R!$·1$f;;, ~c2:"%tR '¾':rt oV%' 2Jr t:<· ¥ ;o;r/'·:tt· Y27!': "1:>'1,o?r•:'"· 2c2t< 

13 P3-3C max O 27 152.034 27 O 27 O 27 O 27 O 27 
;:':Pl':' ;:··::2:·t}>''.":<: .Thin"" ,;:6::::o'j'i':'l:f "~rft2'.R!-t> r~lWos~,::, r:Jl!~ ?~1st'Sotf;::cr: ::'277t rj\f:•(J::c,!: ·; s'tJf ,;t:',()',~ ,~,y,f£J,; :,\•'.,i Ok';,"' 2511. 

15 P2-3C max O 27 162.277 27 O 27 O 27 O 27 O 27 
5::::1:a::.~· .:x~.,~~fr:~ffi,}~Xf'S:;::.,_ ,'.:,m1n:~· f~~!:~~~~]tJltJl:0

'.;, e!f':2¥:;~~~ ff~ffl'Slt ~~: i~tJSOJf?Ef:·.; ~~"2!1lf \~:\:{-o~--~~:t{·~-\ ·:21tl ~~T\4i~~:·:e~::~f.\2;~~ ,-·.27m~-" ·!iti;/::o~retr~~ ff27&~ 

" 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:35 AM 
Checked By: c.;:rw\ 

t-¾ I ?,Pt/ l C, 

Envelope Joint Reactions 
LC Y k LC Z k LC MX k-ff LC MY k-ft LC MZ k-ff LC 

0 28 69.643 28 0 28 0 28 0 28 0 28 
oxs•:Y t .. ,•\,2$Wf ;;Yfft3V1J!W 4285 *'".''~(cQf,v/;)'t 28? "l·····o.,t:cf:'' '2lt c••~0>0'·7':""'''; :28''· Jc,(:;•l•t:vtfi '283 : 

3 P5-3E max 0 28 118.341 28 0 28 0 28 0 28 0 28 
,,. 4J,,; ,,,;Jrt:ii;,:cL~,:,d&,•,t.,· .. n'lm:,: ic. ~;,,,L0,1~ii• • Jlzatf: ·"'sifu' .. 61'5»¥it· ,,2a~ ,,•~~1-0;:,;;J',J, ,&a~, t✓::.:, ;-0%,:,,.:J., ,,2Sj, ~,.,\;;,,.{fo.,~~,1; ,2& .. ,;zs;:;,~m:, :A;, , 2•at1 

max 0 28 119.257 28 0 28 0 28 0 28 0 28 
. mHF Y ''·(o·. 1>:S •c:tlN ,T:a)}o/?ft?: '28?:' \'< '-0¥\~'J · :28~ :z:-::: ot·YY '28< : r:,:<.FJ>. '2& << O>"t > ·2a, .. 
max 0 28 127 .123 28 0 28 0 28 0 28 0 28 

,i{sF. ;::4~.g;;;;J;~;:,,:D\=, ·mm /> ,a < :. >28}·.::.U,•fie.;:/, 2·: e-:/6(, < 28' ti' CL~"d.<2ff1\s)O/.·f 728:.<\\. o;La '2K 
9 P2-3E O 8 8 0 28 0 28 0 28 0 28 

F""-=4====::.+'-'=~=""\""'o==J;;i"""rt=::::=F"- . f~;•~2:a1, ~~;t,~1~o~ij~~"r ~2.av: t{;;~'1~r;Q'~¾;1~i;., ;,;:zs~, ~.J;s~~,:,, o,~~J':~1c~12'a:,, ~;11~;1::0~ff~',:~; t;2af', 
28 0 28 0 28 0 28 

, )28~1 Ff'"-Ott}f: , 2fi~• C';*t Os/3..'c, 28':' r?t": OtciY\! tQa,:: 
156.259 28 0 28 0 28 0 28 

.·,;::, tif.;<i f£2m£ :t'fa':1'8::6567' :C28t ".i: 1''\;0"·7'(' '~'28* :tY;efb o:+fr{1± ·•· >28:' ::c':, • • !"!YTL t2tk 
0 28 168.695 28 0 28 0 28 0 28 0 28 

max 0 28 166.818 28 0 28 0 28 0 28 0 28 
:mm~•;1<····s:,o'.t•·.f. ~,2s,i,·•:1cwsr0;":;t$f.J;;tff2°t.l28\i/{ '§'.Q"Y(•·)2'8t :~:-·.-0.:~.')f;:;2$'. :,))b}'. 4>:+28°' 

19 H3 max O 28 81.585 28 0 28 0 28 0 28 O 28 
:2of f;.;{;>>,;f::\;'? frtfrf ". '', ,jj:/,'.\•~'28i' · •'1°t'.16fr1.02a> :;c;z:iJfiii'f :":.2tt.L:,'/o{);,•;zs:/L'o':2>L. 2S>kL'{f0'.]t.,>tar 
21 

r22:t 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:35 AM 
Checked By: ~•-v\. 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 P5-2H max O 29 68.962 29 0 29 0 29 0 29 O 29 

3 P5-3E max O 29 108.954 29 0 29 0 29 0 29 O 29 

5 P4-3E max O 29 108.071 29 0 29 0 29 0 29 O 29 

7 P3-3E max O 29 118.591 29 0 29 0 29 0 29 O 29 

9 P2-3E max O 29 154.312 ~9 0 29 0 29 0 29 0 29 

11 P1-3E max O 29 127.772 29 0 29 0 29 0 29 0 29 

13 P3-3C max O 29 151.876 29 0 29 0 29 0 29 O 29 

15 P2-3C max O 29 169.027 29 O 29 O 29 O 29 o 29 

17 P1-3C max O 29 166.318 29 O 29 0 29 0 ?!=! 0 29 

19 H3 max O 29 84.031 29 o ?Q o 29 0 29 O 29 

21 Totals: max O 29 237.4 29 0 29 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:36 AM 
Checked By: ~4.1\. 

Joint X fkl LC Y fkl LC Z fkl LC MX fk-ftl LC MY fk-ftl LC MZ fk-ftl LC 
1 P5-2H max 0 30 67.281 30 0 30 0 30 0 30 O 30 

3 P5-3E max 0 30 114.472 30 0 30 0 30 0 30 0 30 

5 P4-3E max 0 30 113. 199 30 0 30 0 30 0 30 0 30 

7 P3-3E max 0 30 115.447 30 0 30 0 30 0 30 0 30 

9 P2-3E max o 30 152.232 f~0 0 30 0 30 0 30 0 30 

11 P1-3E max 0 30 126.497 30 0 30 0 30 0 30 0 30 
',1').,.' (;C, (. >. min··· 'xd /• ,3lfLC ..;§}034? ··30,;, ,; ()\ ::ti•,;,.. I .ll. / \30• •·o. \ 30i"· . o:.,,,. ;3cf· 
13 P3-3C max 0 30 150.28 30 0 30 0 30 0 30 O 30 

15 P2-3C max 0 30 170.589 30 0 30 0 30 0 30 0 30 

17 P1-~r, max 0 30 167.154 30 0 30 0 30 0 30 0 30 

19 H3 max 0 30 85.145 30 0 30 0 30 0 30 0 30 

21 Totals: max 0 30 256 30 0 30 
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Company 
Designer 
Job Number 

: LHB 
: jdf 
: 090147 

Envelope Joint Reactions 

Pier 2-3E, Beam F and Girder C 

Feb 26, 2010 
10:36 AM 
Checked By:~ 

1 P5-2H max O O 31 O 31 O 31 
~"1~2®?:· ~%~~~1¾t:s~?+\t7F~~~; ~min~) ~0~~FA;~o~-+~:_f,;:.~-~ .. ,>TOT'."~,~~:-~:-·-_·. -,;3;;~; :~~;.:0~f{.rf::~-:f?~ /,3!f,-- ~r::·~~+£~'Ot::tt }~a~1t~' 

3 P5-3E max O O 31 O 31 O 31 
<.)4;? i~:0::;T\!/lii~ft:i:;0~: '-~iniJi:; ~\~;~--~--'.-~OL>L\-, ~$\j}f;L( L0}-;ff~&;0 .. J{3[1k ,:~j~fL~-Ot(r~~r ~~3:{ti _-¼_;~;···, td.~-;2) .. _~--~- /SJ) :.~.:.~ .. fL::(f>F{<( · 131~·.: ;tt:✓ J0.12}~,.~::: &31>· 

31 135.622 31 0 31 0 31 0 31 0 31 

7 P3-3E max O 31 137.121 31 O 31 O O 31 O 31 
<',B?fT ,;.~ ;:•,:t::F!:)V;f, 2 : mih"j;: ::r~',:,, cF< Y· :;?·3:P/:~ i$\\l'f1:ff{35fr, '; " ~: }:f•+,>: 'ltf ?". 3'12 ·. "f";;"''.0" 1i: " ,31,• ;:·3,:cc:'O?::,,:/L :•31lJ'' 

9 P2-3E max O 31 162.682 31 0 31 O 31 O 31 O 31 
<ltoeE :r~,;;;1\ftl::0.x 'Jnin: tJ· o::, :~.: t3'H' 11t,11cs2mzr,ttK e:<:<ufs:;,' at ·~:,;,:, o:::'?·. :;s:1:; >: f<rriF ;caflt cr<~;,~~O',,•:£; 311! 

11 P1-3E max O 31 146.016 31 O 31 O 31 O 31 O 31 
~>:1'2&\ &~)jj£t7[):f>!i~.~- ~ffl'lfl{.~ :. :;;~r:~.(Jt(;~;~/~:: ·_:;a:thef ~ cf{:1~~1):sl~ .:::e~h iPY::~::tI~s~+t~-; f311~; ~>~.:~~;.:::(L}/t:·- C r:3,1::,;: 1->;J:JttL~--~>h '~}~~: :rs :St.Oi1%(t __ ;3!f~ 

13 P3-3C max O 31 161.361 31 O 31 O 31 O 31 O 31 
::::t4vi·-_ :~~r:~2Z:i1.t'·\>}:.~/::>-· ·:rri1rr:,· :~i;--·~0c-__ ·. -··>\_·;5 .. ::·,n3:-1ft.:-~:f~t>~t" :3f.1'.f'., J.\tf3'.'.0S~J}.-~:~:_;. ,--.'.~"'.½('.</-'-.,-;<r<~'-·:.·_· ... ·:---- ~ H,'.·,~:~:: ~~<tr-·.;,·,::-_'.~ T:~:<<:r:t '_:?T·~--'c -;;;_ .... _:--.;;~-

15 P2-3C max 
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Jennifer French 

.. From: 
'Sent: 
ro: 

Gao, Yihong (DOT) [Yihong.Gao@state.mn.us] 
Thursday, March 18, 201 0 4:30 PM 
Jon Siiter 

Cc: Jennifer French; Johnson, Lowell (DOT); Dimaculangan, Moises (DOT) 
Subject: RE: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Jon, 
Yes, I think these live load factors are consistent with what we use for superstructures. As for next lane loading, I think 
we will still use full legal loads not taking 75% of the weight considering the truck weight could have up to 5% tolerance. 

Thanks, 

Yihong 

Yihong Gao, PE 
Bridge Rating Engineer 
MnDOT Bridge Office 
3485 Hadley Avenue N. 
Oakdale, MN 55128-3307 
TEL: 651-366-4492 
EMAIL: yihong. gao@state.mn. us 

,From: Jon Siiter [mailto:Jon.Siiter@lhbcorp.com] 
~ent: Wednesday, March 17, 2010 4:15 PM 

', \ "'·o: Gao, Yihong (DOT) 
"---cc: Jennifer French 

Subject: FW: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Yihong, please see attached e-mail for input we received from the author of the Manual for Bridge Evaluation. You will 
see that there are not explicit rules for load factors when rating piers. We believe the summary Jen gives below is 
appropriate, except that we would not be using 1.15 for any of the standard permit trucks since they are not single trip 
vehicles. Any input you may have or concurrence would be appreciated. Thanks. 

From: Jennifer French 
Sent: Wednesday, March 17, 2010 3:36 PM 
To: Jon Siiter 
Cc: Jennifer French 
Subject: MnDOT SS - Bridge 69801 Design, Legal, and Permit Live Load Factors 

Jon, I've contacted Bala Sivakumar who wrote the Manual for Bridge Evaluation. With his input (see the email string 
below), I propose the following Live Load Factors. Bala's credentials are located in the attached PDF. 

• Design: Inventory of 1.75 and Operating of 1.35 
• Legal/Posting: 1.35 
• Permit for routine and multiple trips: 1.35 
• Permit for single trips: 1.15 (using permit and legal trucks when not escorted, using only permit truck when 

escorted). 

( ( :hat are your thoughts? 
"-....._~-

Jen 

1 



From: Bala Sivakumar [mailto:bsivakumar@HNTB.com] 
Sent: Wednesday, March 17, 2010 3:14 PM 

. To: Jennifer French 
·• Subject: RE: Mn DOT SS - Bridge 69801 Permit Load Factors 

My comments below. Good luck 

Bala Sivakumar, P .E. 
Vice President 
Director-Special Bridge Projects 

HNTB Corporation 
5 Penn Plaza 
6th Floor 
New York, NY 10001-1810 

Tel (212) 594-9717 
Direct (212) 915 9532 
Fax (212) 947-4030 
Mobile (201) 306-7852 
www.hntb.com 

From: Jennifer French [mailto:Jennifer.French@lhbcorp.com] 
Sent: Wednesday, March 17, 2010 2:06 PM 
To: Bala Sivakumar 
Cc: Jennifer French 
Subject: RE: MnDOT SS -'Bridge 69801 Permit Load Factors 

'1, 3ala, thank you for talking with me on the phone. As I mentioned, I will try to summarize our conversation here to verify 
'~-> that I have collected your thoughts correctly. A reply with any revisions would be appreciated. 

Background: 
• There have not been calibration studies for Substructure elements. 
• Load Factors in the MBE pertain to longitudinal superstructure elements using LRFD distribution factors not 

lever rule. 
• The MBE live load factors are calibrated based on the likelihood of side by side trucks, while a transverse 

substructure member would be affected more by direct loading and therefore is different. 
• There is no guidance in the MBE for substructure review with legal or permit loads at this time. Planned for the 

future. 
• Routine permits are not much different than heavy posting trucks in most states as they operate with no 

restrictions just like legal loads. For load rating purposes they may be considered the same - conservative 
assumption. 

• Routine permits should be considered differently than special permits that operate in a more controlled fashion 
in terms of weight and number of trips. 

• You (Bala) have been awarded a contract to review some of the issues I brought up below under an NCH RP 20-
07 contract that will recalibrate LRFR load factors for permits for use with non LRFD distribution factor methods 
such as refined analysis . 

Design Loading Recommendations: 

• Use two lanes loaded with HL-93 loading. 
( • Use HL-93 loading with the 1.35 and 1.75 factors for operating and inventory, respectively. 

Posting/Legal Truck Recommendations: 

2 



• Use one posting vehicle in one lane with one legal vehicle in the other. 

• As the probability of loading is similar to HL-93 STRENGTH II case, use the comparable load factor of 1.35. 

/ \ Routine Permit Truck Recommendations (and multiple trips): 

,' 

• Use one permit truck in one lane with one legal vehicle in the other. 

• Use the same load factor as for Posting trucks. Use load fac;tor of 1.35. 

Special Permit Truck Recommendations (single trips): 

• 

• 
• 

Use one permit vehicle only or one permit vehicle in one lane with one legal vehicle in the other. A definite 
choice is not clear. Thoughts include: 

o Heavy permit truck in one lane with no truck in the second. This is most likely as the chance of a truck in 
the other lane is small. However this could be unconservative as a second truck could be occupying the 
second lane. 

o Heavy permit truck in one lane with legal truck in the second. Not likely, but possible. 
o Heavy permit truck in one lane with a 65 kip truck (approximately 80% of legal truck) in the second. 

More likely. 
Use a live load factor of 1.15 for these conditions. LRFR load factor for single trip special permits 

I (Jen) suggested using the 1.15 factor with a permit truck in one lane and legal truck in the other, and you (Bala) 
, said that would be conservative and then suggested using the permit truck plus 80% of the legal truck loading. 

I will be happy to send you a copy of this rating once it is completed as I understand you would like to use real-world 
design data for a project you have coming up. As mentioned in our conversation, I will have to ask Mn DOT permission to 
send you this information. 

Again, thank you for your time in reviewing my questions. 
Jen 

; , ,.- ,. .~ .• _...,....,.,,,.,..., .. .,..,,,.,.,,.p .,....,,,..--... ,..~-,-,,~ . . ,.,,,,..,, .,,--,-..-,,..•.••· >. r,, . .,.. .• .,_,-.,.,.. ,,.,, ,..,, _-.-,•,~•--,-.,..,.,.,- •. v.,•• _.,,.r.-•,-•• .-,,-.,~-.,,~,. ~_,.,.,..,. • ...,..~--,•-,,,., · • ..,,,, .••..• ,.~ . . y g ... • ,..,,-,,,.,,..,...,., .. , . ..,., ......... ~,--,•· •. -•··••.r.•-<"<••---• --~••••e, ,,., __ • , .. - .. ,•-~-~-.. •• ,-., •, -·•-.,---••-<fl",-·••·••••·• 

\'=jfrom: Jennifer French 
Sent: Wednesday, March 17, 2010 11:20 AM 
To: bsivakumar@hntb.com 
Cc: Jennifer French 
Subject: FW: MnDOTSS - Bridge 69801 Permit Load Factors 

Bala, thank you for taking the time to consider this email. I called and left a message that I would be sending you this 
question. 

I am rating a fracture critical integral steel box-beam pier cap at a highway interchange here in Duluth. I have been 
following the Manual for Bridge Evaluation F (First Edition/2008) as well as the AASHTO LRFD Bridge Design Specification 
(With revisions through 2009). 

I am looking for some input/advice on what live load factors should be used for the permit and posting trucks when 
using LRFR for fracture critical piers (Substructure). 

In section 6A.1.8.2 Substructures: It states "load rating of substructure elements ..... should be done using the Strength I 
load combination and load factors of LRFD Design Article 3.4.1, including all.. .. " To me this means that the live load 
factor would be 1.75 for design, legal, and permit ratings. Is this correct? If not, should we use the Tables in 6A.4.2.3 
through 6A.4.2.5? I am concerned about using the values from these tables due to their values being based on the Lane 
Distribution Factors as all of my load distribution has been done using simple statics like the lever rule. 

(' <Jme background on the pier cap: 
·\___ • It was designed in 1966 using ASD. 

• We have been requested to use LRFR for rating. 
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• It supports 2 lanes . 

• 
• 

Under design loads, the rating factor is below 1.0. (Using live load factors of 1.35 and 1. 75) 
We will be designing a reinforcement scheme . 

• The ADTT is 1050 . 

• When running the permit trucks, I have been instructed to run one permit truck with one legal truck in the other 
lane. 

• When running the posting trucks, I have been instructed to run one posting truck with the worst legal truck in 
the other lane. 

I appreciate your help. Please feel free to call me at the number below if you have questions. 
Thanks, 

. Jen French 

Jennifer French, PE (MN, Ml) 
Senior Structural Engineer 
LHB 
21 West Superior Street, Suite 500 
Duluth, MN 55802 
Direct Dial: 218-279-2461 

This e-mail and any files transmitted with it are confidential 
and are intended solely for the use of the individual or entity 
to whom they are addressed. 

If you are NOT the intended recipient or the person responsible for 
delivering the e-mail to the intended recipient, 
be advised that you have received this e-mail in error and that any use, 

;dissemination, forwarding, printing or copying this e-mail is strictly prohibited. 
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MnDDT Special Structures, 69801N 

( 
~~ 

( 

Pier cap P2-3E Reactions under posting and permit load! 
18-Jun-10 Multiple Trip I Single Trip 

.!lliA. 
§i!:!W.. 

!£ Truck: 

13 P05T-TYPE3UNIT 

14 POST-TYPE352-40UNIT 

15 POST-TYPE3S3UNIT 

16 POST-SU4-TRUCK 

17 POST-SUS-TRUCK 

18 POST-SU6-TRUCK 
19 POST-5U7-TRUCK 

20 PERMIT-STD-A-TRUCK 

21 PERMIT-STD-B-TRUCK 

22 PERMIT-STD-C-TRUCK 

23 PERMIT-P411-TRUCK 
24 PERMIT-P413-TRUCK 

25 PERMIT-STD-C152B 

26 PERMIT-5TD-C174B 

27 PERMIT-5TD-C198_23 
28 PERMIT-5TD-C214B 

29 PERMIT-5TD-C237B 
30 PERMIT-STD-C256B 

31 PERMIT-5TD-C200J 

.!lliA. 
Girder 

!£ Truck: 

20 PERMIT-STD-A-TRUCK 

21 PERMIT-STD-8-TRUCK 

22 PERMIT-STD-C-TRUCK 

23 PERMIT-P411-TRUCK 

24 PERMIT-P413-TRUCK 

25 PERMIT-5TD-C152B 

26 PERMIT-5TD-C174B 

27 PERMIT-STD-C'l.98_23 
28 PERMIT-5TD-C214B 
29 PERMIT-STD-C237B 

30 PERMIT-5TD-C256B 
31 PERMIT-5TD-C200J 

HL-93 CF Pier 

Reaction (kip) 
139,6 

HL-93 Braking 

f!!!:W.KiRl 
36 

GammaDL 

.M!!.!lJ.. 
1ki£.fil 

3695 

1.251.!iim!!llt!J. 1.35 Gamma LL 

Sx[in"3) 
3133.5 

Sy[in"31 
1116.68 

c lkip*inJ Clklp*inl 
.P!Ji.W..::.JlJlilil:_ 

Q&2 0.95 
96172 1074871 

1.15 

I Wheel Load I Total Truck Reactjon at I 
Weight [kip) P2-3E [kip) ikiPfwl 

Risa 

fw:. 
!£ Truck Combination 

Proportion J 

Combined LL jof HL-93 CF I 
Reaction (kip) !•- ··•• · LU u:ioc 

combined Truck 
Weight (kip) 

125.5 
157.5 
157.5 
131.5 

139.5 

Braki ..... F ... rce ~ 
(kip}: of HL-93 BF 

0.25*Truck to use 
.M1!.Y,.. My LL .!lE;__pl!iJ& RF: phi Isl l.llfi.J!!!U& .!lli..J!hi..W.; 
1ki£.fil [kip*ftl : 0.85 : 0.95 : 0.85 : 0.95 

48 47.331 
80 70.622 
80 71.81 

54 53.199 
62 60.705 

69.5 
77.5 
104 
136 
159 

207 
255 

152.2 
174 

198 
214 

237.4 
256 
200 

67.904 
75.391 
96.071 

121.859 
138.745 

143.708 
152.921 

134.268 
147.026 

153.833 
158.388 

154.312 
152.232 
162.682 

23.67 
35.31 

35.911 
26.60j 
30.351 
33.95I 
37.70 
48.04 

60.931 
69.37 

71.85 
76.46 

67.13 
73.51 

76.92 
79.19 

77.16 
76.12 --· ----

I 81.34j 

. Wluu:I bQad Total Truck Reaction at j 
Weight (kip) P2-3E (kip) J!gp} 

>---=-
104 96.07 L 48.04 

136 121.85 I 

159 
207 
255 

152.2 
174 
198 
214 

237.4 
256 
200 

138.74: 

143.70 
152.92 
134.268 
147.026 

153.833 
158.388 
154.312 
152.232 
162.682 

; 
I 
L 

60.93 
69.37 
71.85 
76.46, 
67.13 
73.51 
76.92 
79.19 
77.16 
76.12 
81.34, 

5 
6 
7 
33 

34 
35 
36 
8 

9 
10 

11 
12 

13 
14 

15 
16 

17 
18 
19 

Risa 
f!i!!.. 
!£ 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Type 3 +5U7 
Type 352-40 + 5U7 
Type 353 + SU7 

Type 5U4 + 5U7 

Type SUS + SU7 
Type 5U6 + 5U7 
Type 5U7 + SU7 
Std A +5U7 
Std B +SU7 
Std C+SU7 

P411+5U7 
P413 +5U7 

Std C152b + 5U7 
Std C174b + SU7 

Std C198_23 + 5U7 
Std 214b + 5U7 
Std C237b + SU7 
Std C256b + 5U7 
Std C200j + SU7 

Tru£k t;;omblaation 
Std A 
5td8 
Std C 

P411 
P413 
Std C152b 
Std C174b 
Std C198_23 
Std 214b 
Std C237b 
Std C256b 
Std C200j 

t 
L 
) 

l 
) 

) 

l 
; 

I 

122.7 
146.0 
147.21 

128.5 

136.11 

143.3 
150.7, 

171.4• 

197.25 
214.1· 
219.11 
228.3 

209.6 
222.42 

229.22 
233.78 
229.70 
227.62 
238.07 

.I 
; 

I 
,1 

~ 
Presence· 

£mer 
1.2 

0.88 
1.05 
1.05 
0.92 

0.97 
1.03 
1.08 
1.23 

1.41 
1.53 

1.57 
1.64 

1.50 
1.59 

1.64 
1.67 
1.65 
1.63 
1.71 

~ 
Reaction (kip} 

115.2 

146.2 
166.41 
172.45 
183.51 
161.12 
176.43 
184.60 
190.07 
185.17 
182.68 
195.22 

1~ ofHL-93 CF 

to use 
1 0.83 

I 1.05 
1 1.19 

1.24 
1.31 
1.15 
1.26 
1.32 
1.36 
1.33 

1.31 
1.40 

147 
155 

181.5 

213.5 
236.5 

284.5 
332.5 

229.7 
251.5 

275.5 
291.5 
314.9 
333.5 
277.5 

Truck Wejght 

J!gp} 
124.8 
163.2 
190.8 
248.4 

306 
182.64 
208.8 
237.6 
256.8 

284.88 
307.2 

240 

31.375 
39.375 
39.375 
32.875 

34.875 
36.75 
38.75 

45.375 

53.375 
59.125 
71.125 
83.125 

57.425 
62.875 

68.875 
72.875 
78.725 
83.375 
69.375 

Brakinn Force 
(kip): 

~ 
31.2 
40.8 
47.7 
62.1 
76.5 

45.66 
52.2 
59.4 
64.2 

71.22 
76.8 

60 

~--
0.87 1663.321 
1.09 1937.974 

1.09 1953.644 
0.91 1732.24 

0.97 1820.366 
1.02 1905.781 
1.08 2002.426 
1.26 2297.218 

1.48 2674.856 
1.64 2922.268 

1.98 2995.288 

2.31 3130.728 

1.60 2856.729 

1.75 3043.705 

1.91 3143.769 

2.02 3210.158 

2.19 3151.252 

2.32 3120.411 
1.93 3273.823 

Gamma DL 

Proportion 
of Hl-93 BF .M1!.Y,.. 
to use [kip*ftl 

0.87 1690.605 

1.13 2144.041 
1.33 2440.664 

1.73 2528.424 

2.13 2690.003 

1.27 2361.747 
1.45 2586.2~4 
1.65 2706.33 

1.78 2786.268 
1.98 2715.173 

2.13 2678.436 
1.67 2862.124 

237.947 1.33 1.70 

298.118 1.13 1.45 

298.118 1.13 1.44 
248.887 1.28 1.64 

265.297 1.22 1.55 

278.972 1.16 1.48 

295.382 1.10 1.41 
344.613 0.96 1.23 

404.783 0.82 1.05 
448.544 0.75 0.96 

541.535 0.72 0.92 

631.79 0.68 0.86 

437.604 0.77 0.98 

478.629 0.72 0.92 

0.69 0.88 

([!) 0.87 

598.97 0.68 0.87 

634.525 0.68 0.87 
527.859 0.67 0.85 

51ogle Trig Esco[led 
1.25 lWll!!1Lbb .JJa, 

Jl/!YJ.b. .!lE;__pl!iJ& .!lli..J!hi..W. 
[kip*ftl :Ma :0.95 

237.947 1.54 1.97 

309.058 1.21 1.55 

363.758 1.06 1.36 

473.159 0.99 1.27 

582.56 0.91 1.17 

347.348 1.10 1.40: 
396.578 1.00 1.28 

451.279 0.94 1.21 

486.834 0.91 1.16 

541.535 0.92 1.17 

582.56 0.92 1.17 

456.749 0.90 1.15 

4'\h"- rnyLl-ol' '5l2,q'J-.5 "'"'"~,o1. \,-,,,.<.- ~ '55'2.•-n-5. Th,6 
(

. ,.., :: _ , I I' . , • -f'} l!""..;. , . Ii . t _ . I"'-, ,..., L-"'!J... ,-•. .i ,,,~ · • • 
- 'it-'-';,, . .-,T tir"\ ~r f"\'s<>\l1f".~ 1""''~.·. °'' ,_,,wT ,;J'lf"•(;II ':·i••'''"1>\~ ·+(·.r-\ > ;:-· ~.,,.f . .,; '>lj,,•'lf, ' t,,., 

(""' -.,j I 

1.00•· .. ,, cl 

('\ ,_,t-" ,elJ,~ <} 0 n -\-kl>... "'r't'\C{ \ ,a-\-~.~ -~~( nq Q £, 
l\'\,·s ,J;;:;i \v-(... Wl S:., 

\·+· 

,s. ffi ; 'I\ 0 (', 

1.13 1.441 

0.97 1.241 
0,88 1.13 

0.84 1.08 
0.79 1.01 

0.90 1.16 

0.85 1.08 

di, 1.04i 

8 1.021 
0.80 1.02 

0.80 1.02 
0.78 1.00 

~t· i"i, ' -~.r," 
- .,fl' 

"J,f 

it -CJ 



/c;s'M-
Beam: M1 s,11ho 
Shape: BR3E-P2-1 .025 at 52.01 ft 

.165 at 26.826 ft 
Material: A36 Steel Dy in i( Length: 52.01 ft 

Dz~in 

I Joint: N1 
J Joint: N4 
LC 5: Mom Type 3 + SU7 
Code Check: 0.000 (bending) -.236 at 26.826 ft 

-.02 at 52.01 ft 
Report Based On 191 Sections 

78.419 at 1.916 ft 

22.374 at 46.536 ft 19.645 at 46.536 ft 

A k Vy k Vz cz::O k 

-10.912 at 1.916 ft -11.684 at 1.916 ft 

-101.261 at46.536ft 

Mz k-ft 

T k-ft My k-ft 

-.003 at 1.916 ft -237.947 at 26.826 ft ✓ 
-1663.321 at 26.826 ft✓ 

il, 
8.927 at 26.826 ft 

ft ksi 
.166 at 46.536 ft 

fa ksi 
-.081 at1.916ft 

fc ksi 
-8.927 at 26.826 ft 



/ 

( 

✓ w ~~-, 
~---------------------------------~ ~;;)i.;li,i) 

Beam: M1 

Shape: BR3E-P2-1 .03 at 52.01 ft 
.207 at 26.826 ft 

Material: A36 Steel Dy in 

Dz~in 

Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 6: Mom Type 3S2-40 + SU7 
Code Check: 0.000 (bending) -.28 at 26.279 ft 

-.025 at 52.01 ft 
Report Based On 191 Sections 

99.643 at 1.916 ft 

26.825 at 46.536 ft 24.612 at 46.536 ft 

A k Vy k Vz -~ k .....-

-12.903 at 1.916 ft -14.639 at 1.916 ft 

-114.175 at46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.004 at 1.916 ft -298.118 at 26.826 ft ✓ 

-1937.974 at 26.826 ft ✓ 

r(-
10.625 at 26.826 ft 

ft ksi 
.199 at 46.536 ft 

fa ksi 
-.096 at 1.916 ft 

fc ksi 
-10.625 at 26.826 ft 

G--21 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 7: Mom Type 3S3 +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

26.805 at 46.536 ft 

A k 
-12.89 at 1.916 ft 

T -------- k-ft 
-.004 at 1.916 ft 

.199 at 46.536 ft 
fa _______ ..._ ksi 

-.095 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.03 at 52.01 ft 

in 

-.282 at 26.279 ft 

100.268 at 1.916 ft 

k 

-115.145 at 46.536 ft 

k-ft 

-1953.644 at 26.826 ft 

10.685 at 26.826 ft 

ksi 

.207 at 26.826 ft 

Dz~in 
-.025 at 52.01 ft 

24.612 at 46.536 ft 

Vz ~ k --
-14.639 at 1.916 ft 

My ........,._111 •• !Jlll!ll"- k-ft 

-298.118 at 26.826 ft ✓ 

ft ksi 

-10.685 at 26.826 ft 



i( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 8: Mom Std A + SU7 
Code Check: 0.000 {bending) 
Report Based On 191 Sections 

31.225 at 46.536 ft 

A ---.-.----L k 
-15.301 at1.916ft 

T k-ft 
-.004 at 1.916 ft 

.231 at 46.536 ft 
fa ksi 

-.113 at 1.916 ft 

Mz 

fc 

.036 at 52.01 ft 
.24 at 26.826 ft 

Dz~ln 

-.327 at 26.826 ft -.028 at 52.01 ft 

107.022 at 1.916 ft 

28.451 at 46.536 ft 

Vz ==21 k 

-16.922 at 1.916 ft 

-144.019 at46.536 ft 

k-ft 

My k-ft 

-344.613 at 26.826 ft v 
-2297.218 at 26.826 ft ✓ 

12.501 at 26.826 ft 
ft ksi-

ksi 
-12.501 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 9: Mom Std B + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

35.844 at 46.536 ft 

-17.473 at 1.916 ft 

T k-ft 
-.005 at 1.916 ft 

'-l C 

.266. at 46.536 ft 

fa ksi 
-.129 at 1.916 ft 

Mz 

fc 

.041 at 52.01 ft 

-.379 at 26.826 ft 

126.206 at 1.916 ft 

-162.485 at46.536 ft 

k-ft 

-2674.856 at 26.826 ft✓ 

14.593 at 26.826 ft 

ksi 

.281 at 26.826 ft 

~~in 

Vz 

My 

ft 

-.033 at 52.01 ft 

33.418 at 46.536 ft 

f:1"?77 k 

-19.877 at 1.916 ft 

k-ft 

-404. 783 at 26.826 ft ✓ 

ksi 

-14.593 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 

· I Joint: N1 
. J Joint: N4 

LC 10: Mom Std C +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

38.928 at 46.536 ft 

T k 

-18.924 at 1.916 ft 

T -------- k-ft 
-.005 at 1.916 ft 

.288 at 46.536 ft 

fa ---~---...... ksi 
-.14 at 1.916 ft 

Mz 

fc 

.044 at 52.01 ft 

-.413 at 26.553 ft 

138.773 at 1.916 ft 

-17 4.61 at 46.536 ft 

k-ft 

-2922.268 at 26.826 ft/ 

16.011 at 26.826 ft 

ksi 

.312 at 26.826 ft 

~~in 

Vz 

-.037 at 52.01 ft 

37.031 at 46.536 ft 

r===-J c::'77 k 

-22.026 at 1.916 ft 

My --"1!!11!11--ll!!!IJ!!~ k-ft 

-448.544 at 26.826 ft v 

ft ksi 

-16.011 at26.826 ft 



(( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 11: Mom P411 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

39.964 at 46.536 ft 

.045 at 52.01 ft 

-.423 at 26.553 ft 

142.478 at 1.916 ft 

A ffl k Vy ~----'-+,,-------...,,,...,.. k 

-19.418 at 1.916 ft 

-178.248 at 46.536 ft 

Mz k-ft 

T k-ft 
-.006 at 1.916 ft 

-2995.288 at 26.826 ft✓ 

17.29 at 26.826 ft 

.296 at 46.536 ft 

fa ksi 
-.144 at 1.916 ft 

fc ksi 

.377 at 26.826 ft 

DzC'\in 
-.045 at 52.01 ft 

44.708 at 46.536 ft 

=-=:£::S:'.3 Vz , ,--- k 

-26.592 at 1.916 ft 

My k-ft 

-541.535 at 26.826 ft v 

ft ksi 

-17.29 at 26.826 ft 

G-3t 



It·'-,/~'\ ..._........,,;'; 

Beam: M1 $' IP 

Shape: BR3E-P2-1 .047 at 52.01 ft .439 at 26.826 ft 

Material: A36 Steel Dy in 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 12: Mom P413 + SU7 Dz in 
Code Check: 0.000 (bending) 
Report Based On 191 Sections -.442 at 26.553 ft -.052 at 52.01 ft 

149.355 at 1.916 ft 

41. 77 at 46.536 ft 52.16 at 46.536 ft 

A k Vy k Vz =:e::C(7 k .---' 

-20.274 at 1.916 ft -31.024 at 1.916 ft 

-184.942 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.008 at 1.916 ft 
-631.79 at 26.826 ft ✓ 

-3130.728 at 26.826 ft/ 

\~_ 
18. 779 at 26.826 ft 

ft ksi 
.309 at 46.536 ft 

fa ksi 
-. 15 at 1 . 916 ft 

fc ksi 
-18.779 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 13: Mom Std C152b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

38.16 at 46. 536 ft 

A ___ !""'""""',..........!!!!!111111!1!11... k 

-18.565 at 1.916 ft 

T -------- k-ft 
-.005 at 1.916 ft 

.283 at 46.536 ft 
fa ______ ......,.._ ksi 

-.138 at 1.916 ft 

Mz 

fc 

.044 at 52.01 ft 

-.404 at 26.553 ft 

135.442 at 1.916 ft 

-171.421 at 46.536 ft 

k-ft 

-2856. 729 at 26.826 ft ✓ 

15.643 at 26.826 ft 

ksi 

.304 at 26.826 ft 

Dz~in 

Vz 

-.036 at 52.01 ft 

36.128 at 46.536 ft 

-====:-e::::::r::J k 

-21.489 at 1.916 ft 

My ----,'11!!!!!!1!11!1 __ ..,._ k-ft 

-437.604 at 26.826 ft v 

ft ksi 

-15.643 at 26.826 ft 

✓c::!"t❖, 
sl(-1 Ii<:. 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 14: Mom Std C174b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

.046 at 52.01 ft 
.333 at 26.826 ft 

DzL"\..in 
-.43 at 26.553 ft -.039 at 52.01 ft 

144.94 at 1.916 ft 

40.471 at 46.536 ft 39.515 at 46.536 ft 
A _____ __._.._ k Vy ~---1----,--,,,-,- k Vz c::::::'.7 k 

-19.653 at 1.916 ft -23.503 at 1.916 ft 

T ------- k-ft 
-.006 at 1.916 ft 

.3 at 46.536 ft 

fa --~------ ksi 
-.146 at 1.916 ft 

Mz 

fc 

-180.575 at 46.536 ft 

k-ft 

-3043.705 at 26.826 ft✓ 

16.8 at 26.826 ft 

ksi 

My -----1(11111111....- k-ft 

-478.629 at 26.826 ft v 

ft ksi 

-16.8 at 26.826 ft 

J C,::S VI.,\ 

S/t1 Ito 



Beam: M1 

Shape: BR3E-P2-1 .048 at 52.01 ft 

Material: A36 Steel Dy --------+- in 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 15: Mom Std C198 23 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

41.759 at46.536 ft 

A r r_ k 

-20.261 at 1.916 ft 

T ------- k-ft 
-.006 at 1.916 ft 

.309 at 46.536 ft 

fa ---~----- ksi 
-.15 at 1.916 ft 

-.443 at 26.553 ft 

150.022 at 1.916 ft 

-185.498 at 46.536 ft 

Mz k-ft 

-3143.769 at 26.826 ft V 

17.653 at 26.826 ft 

. fc ksi 

.363 at 26.826 ft 

Dz~in 

Vz 

-.043 at 52.01 ft 

43.128 at 46.536 ft 

==:i::::e:3 k .. ,--

-25.652 at 1.916 ft 

My -.._"ll!!l!!III .. _.~ k-ft 

-522.389 at 26.826 ft ✓ 

ft ksi 

-17.653 at 26.826 ft 



( 

( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 16: Mom Std 214b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

.049 at 52.01 ft .384 at 26.826 ft 

Dz~in 

-.453 at 26.553 ft -.045 at 52.01 ft 

153.395 at 1.916 ft 

42.526 at 46.536 ft 45.612 at 46.536 ft 
A ______ __._.-. k Vy ......... ---'--'-............ ---+---=-,----,-,- k Vz c::e;§l k 

-20.619at1.916ft -27.129at1.916ft 

-188.723 at 46.536 ft 

Mz k.,.ft 

T k-ft My k-ft 

-.007 at 1.916 ft -552.475 at 26.826 ft V 

-3210.158at26.826ft / 

18.231 at 26.826 ft 
ft ksi 

.315 at 46.536 ft 
fa ksi 

-.153 at 1.916 ft 
fc ksi 

-18.231 at 26.826 ft 



i 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 17: Mom Std C237b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

42.027 at 46.536 ft 

A ----.----IIL k Vy 
-20.395 at 1. 916 ft 

Mz 

T k-ft 
-.007 at 1.916 ft 

.311 at 46.536 ft 

fa ksi 
-.151 at 1.916 ft 

fc 

.048 at 52.01 ft .417 at 26.826 ft 

/\ Dz/\in 

-.444 at 26.553 ft -.049 at 52.01 ft 

150.397 at 1.916 ft 

49.45 at 46.536 ft 

k Vz C::::0 k 

-29.413 at 1.916 ft 

-185.948 at46.536 ft 

k-ft 

My k-ft 

-598.97 at 26.826 ft ✓ 

-3151.252 at 26.826 ft ✓ 

18.505 at 26.826 ft 
ft ksi 

ksi 
-18.505 at26.826 ft 

G--LfD 



Beam: M1 
(C..SW\ 

Shape: BR3E-P2-1 .047 at 52.01 ft .441 at 26.826 ft $"' 1'111 l> 

( Material: A36 Steel Dy in 
Length: 52.01 ft 

'-s, __ ' I Joint: N1 
J Joint: N4 
LC 18: Mom Std C256b + SU7 Dz in 
Code Check: 0.000 (bending) 
Report Based On 191 Sections -.44 at 26.553 ft -.052 at 52.01 ft 

148.834 at 1.916 ft 

41.504 at 46.536 ft 52.386 at 46.536 ft 

A k Vy k Vz < F--==::r::::5Q k 1,_,c 

-20.142 at 1.916 ft -31.159 at 1.916 ft 

-184.371 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.008 at 1.916 ft 
-634.525 at 26.826 ft ✓ 

-3120.411 at 26.826 ft/ 

: ( 7 
~j 

18.769 at 26.826 ft 
ft ksi 

.307 at 46.536 ft 
fa ksi 

-.149 at 1.916 ft 

fc ksi 
-18.769 at 26.826 ft 



( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 19: Mom Std C200j + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

43.57 at 46.536 ft 

A a -
T k 

-21.122 at 1.916 ft 

T -------- k-ft 
-.006 at 1.916 ft 

.323 at 46.536 ft 
fa ______ ,....,....._ ksi 

-.156 at 1.916 ft 

Mz 

fc 

.049 at 52.01 ft 

-.461 at 26.553 ft 

156.623 at 1.916 ft 

-191.962 at 46.536 ft 

k-ft 

-3273.823 at 26.826 ft/ 

18.21 at 26.826 ft 

ksi 

.367 at 26.826 ft 

Dz~in 

-.043 at 52.01 ft 

43.579 at 46.536 ft 

Vz ~ k 

-25.921 at 1.916 ft 

My --._ ... l!IIJ!l!I!~ k-ft 

-527.859 at 26.826 ft V 

ft ksi 

-18.21 at26.826 ft 

\/4::r 
'') lcdto 

G-42-



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 20: Mom Std A 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

21.345 at 46.536 ft 

A II C k 

-10.062 at 1.916 ft 

T -------- k-ft 
-.003 at 1.916 ft 

.158 at 46.536 ft 

fa ---~---""'- ksi 
-.075 at 1.916 ft 

Mz 

fc 

.025 at Oft 

-.233 at 26.005 ft 

85.864 at 1.916 ft 

-82.981 at 46.536 ft 

k-ft 

-1690.605 at 26.826 ft / 

9.031 at 26.826 ft 

ksi 

.165 at 26.826 ft 

Dz~in 

Vz 

-.02 at 52.01 ft 

19.645 at 46.536 ft 

~ k 

-11.684 at 1.916 ft 

My -------!!111!1"",_. k-ft 
-237.947 at 26.826 ft ✓ 

ft ksi 

-9.031 at 26.826 ft 

Vc.....:tV'v\ 

s-lt.-1 i ! ,:) 

G--43 



" r 

\'--

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 21: Mom Std B 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

26.998 at 46.536 ft 

A k 
-12.724 at 1.916 ft 

T ------- k-ft 
-.004 at 1.916 ft 

.2 at 46.536 ft 

fa --------- ksi 
-.094 at 1.916 ft 

.031 at Oft 

Dy in 

-.296 at 26.005 ft 

108.896 at 1.916 ft 

Vy k 

-105.204 at46.536 ft 

Mz k-ft 

-2144.041 at 26.826 ft✓ 

11.532 at 26.826 ft 

fc ksi 

.215 at 26.826 ft 

Dz~in 

-.025 at 52.01 ft 

25.515 at 46.536 ft 

Vz c::e:7 k 
-15.176at1.916ft 

My --....... _....- k-ft 

-309.058 at 26.826 ft I/ 

ft ksi 

-11.532 at26.826 ft 

✓cs·\'\,\ 

~· 11.t h0 

G--44 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 

.036 at Oft 
.253 at 26.826 ft 

J Joint: N4 
LC 22: Mom Std C 

~ DZ,'\in 

Code Check: 0.000 (bending) 
Report Based On 191 Sections -.336 at 26.005 ft 

123.965 at 1.916 ft 

-.03 at 52.01 ft 

30.588 at 46.536 ft 30.031 at 46.536 ft 
A ______ __. ___ k Vy -"-'-'-~=-"-~~-- k Vz r:s5'7 k 

-14.41 at 1.916 ft -17.862 at 1.916 ft 

-119.69 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.004 at 1.916 ft -363. 758 at 26.826 ft ✓ 

-2440.664 at 26.826 ft ✓ 

( \._ ~ 
- ) -

13.256 at 26.826 ft 
ft ksi 

.227 at 46.536 ft 
fa ksi 

-.107 at 1.916ft 
fc ksi 

-13.256 at 26.826 ft 



r/ 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 23: Mom P411 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

31.886 at 46.536 ft 

A T k 

-15. 03 at 1 . 916 ft 

T -------- k-ft 
-.006 at 1.916 ft 

.236 at 46.536 ft 
fa ---~---....... ksi 

-. 111 at 1 . 916 ft 

Mz 

fc 

.037at Oft 

-.349 at 26.005 ft 

128.418 at 1.916 ft 

-124.087 at 46.536 ft 

k-ft 

-2528.424 at 26.826 ft ✓ 

14. 767 at 26.826 ft 

ksi 

.329 at 26.826 ft 

DzL"\in 
Vz 

My 

ft 

-.039 at 52.01 ft 

39.063 at 46.536 ft 

-~.----'~ k 

-23.235 at 1.916 ft 

k-ft 

-473.159 at26.826 ft ✓ 

ksi 

-14.767 at 26.826 ft 



(l 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 24: Mom P413 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

33.67 at 46.536 ft 

-15.86 at 1.916 ft 

T k-ft 
-.007 at 1.916 ft 

.249 at 46.536 ft 
fa ksi 

-.117 at 1.916 ft 

.039 at Oft .405 at 26.826 ft ~\Jin 
-.371 at 26.005 ft -.048 at 52.01 ft 

136.631 at 1.916 ft 

48.095 at 46.536 ft 

Vz ~ k \; ' '· .---, 
-28.607 at 1.916 ft 

-131.897 at46.536 ft 

Mz k-ft. 

My LL k-ft 

-582.56 at 26.826 ft ✓ 
-2690.003 at 26.826 ft ✓ 

16.562 at 26.826 ft 
ft ksi 

fc ksi 
-16.562 at 26.826 ft 



i\( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 25: Mom Std C152b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

29.557 at 46.536 ft 
A _____ __._.._ k 

-13.922 at 1.916 ft 

T k-ft 
-.004 at 1.916 ft 

.219 at 46.536 ft 
fa ksi 

-.103 at 1.916 ft 

Mz 

fc 

.034 at Oft 
.242 at 26.826 ft 

Dz~in 

-.326 at 26.005 ft -.029 at 52.01 ft 

119.958 at 1.916 ft 

28.677 at 46.536 ft 

Vz c:::?:'.7 k 

-17.057 at 1.916 ft 

-115.8 at 46.536 ft 

k-ft 

My k-ft 

-347.348 at 26.826 ft / 

-2361.747 at 26.826 ft 

12.777 at 26.826 ft 
ft ksi 

ksi 
-12.777 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 26: Mom Std C174b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

32.385 at 46.536 ft 

A r k 
-15.256 at 1.916 ft 

T -------- k-ft 
-.005 at 1.91-6 ft 

.24 at 46.536 ft 
fa ______ ......,...._ ksi 

-. 113 at 1 . 916 ft 

Mz 

fc 

.038 at Oft 

-.357 at 26.005 ft 

131.361 at 1.916 ft 

-126.816 at 46.536 ft 

k-ft 

-2586.254 at 26.826 ft ✓ 

14.166 at 26.826 ft 

ksi 

.276 at 26.826 ft 

Dz~in 

Vz 

-.033 at 52.01 ft 

32.741 at46.536 ft 

____,..-,-,:-'7 k ~~t==c 

-19 .4 7 4 at 1 . 916 ft 

My ---._ •• ll!!!JII~ k-ft 

-396.578 at 26.826 ft ✓ 

ft ksi 

-14.166 at 26.826 ft 

/ l.-Jl<'-1 

5- /1.1f Ii:> 



(r 

I 

\. 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 27: Mom Std C198 23 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

33.93 at 46.536 ft 

A ---....---.1!!!!1111!1.._ k 
-15.985 at 1.916 ft 

T k-ft 
-.005 at 1.916 ft 

.251 at 46.536 ft 
fa ksi 

-.118 at 1.916 ft 

Mz 

fc 

.039 at Oft 

-.373 at 26.005 ft 

137.458 at 1.916 ft 

-132.724 at 46.536 ft 

k-ft 

-2706.33 at 26.826 ft / 

15.214 at 26.826 ft 

ksi 

.314 at 26.826 ft 

~ Dzl\in 

Vz 

My 

ft 

-.037 at 52.01 ft 

37.257 at 46.536 ft 

c::iz3 k .·",,•·-- I 

-22.16 at 1.916 ft 

k-ft 

-451.279 at 26.826 ft ✓ 

ksi 

-15.214 at 26.826 ft 



I. 
\ 

Beam: M1 

Shape: BR3E-P2-1 
. Material: A36 Steel 

Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 28: Mom Std 214b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

34.96 at 46.536 ft 

-16.472 at 1.916 ft 

T k-ft 
-.006 at 1.916 ft 

.259 at 46.536 ft 
fa ksi 

-.122 at 1.916 ft 

Mz 

fc 

.041 at Oft .339 at 26.826 ft 

DzL\in 
-.384 at 26.005 ft -.04 at 52.01 ft 

141.518 at 1.916 ft 

-23.906 at 1.916 ft 

-136.657 at 46.536 ft 

k-ft 

My k-ft 

-486.834 at 26.826 ft J 
-2786.268 at 26.826 ft 

15.902 at 26.826 ft 
ft ksi 

ksi 
-15.902 at 26.826 ft 

&-SI 



((_ 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 29: Mom Std C237b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

34.198 at 46.536 ft 

.04 at Oft 

-.37 4 at 26.005 ft 

137.904 at 1.916 ft 

A ---.--..-1111111... k Vy ............ ~=c..4---__ k 

-16.118 at 1.916 ft 

-133.232 at 46.536 ft 

Mz k-ft 

T k-ft 
-.006 at 1.916 ft 

-2715.173 at 26.826 ft ✓ 

16.217 at 26.826 ft 

.253 at 46.536 ft 
fa ksi 

-.119 at 1.916 ft 
fc ksi 

.377 at 26.826 ft 

-.045 at 52.01 ft 

44.708 at 46.536 ft 

Vz ~ k \ ,-·: .. -.. -,---

-26.592 at 1.916 ft 

My k-ft 

-541.535 at 26.826 ft v' 

ft ksi 

-16.217 at 26.826 ft 

VC..::t-w\ 
~f1.,,1 l1 ~ 

G -sz_ 



'· -'l 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 30: Mom Std C256b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

33.68 at 46.536 ft 

A ---.------IL k 
-15.871 at 1.916 ft 

T k-ft 
-.007 at 1.916 ft 

.249 at 46.536 ft 

fa ksi 
-.118 at 1.916 ft 

.039 at Oft ~'Vin 
-.369 at 26.005 ft 

136.039 at 1.916 ft 

-131.403 at 46.536 ft 

Mz k-ft 

-2678.436 at 26.826 ft ✓ 

16.518 at 26.826 ft 

fc ksi 

.405 at 26.826 ft 

-.048 at 52.01 ft 

48.095 at 46.536 ft 

-28.607 at 1.916 ft 

My • -582.56 at 26.826 ft 

ft 

-16.518 at 26.826 ft 

k-ft 

v 

ksi 

✓~1,,\,1 

~l'-4il4 



Beam: M1 

Shape: BR3E-P2-1 
/.(- Material: A36 Steel 
\ l Length: 52.01 ft 

- - I Joint: N1 
J Joint: N4 
LC 31: Mom Std C200j 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

35.994 at 46.536 ft 

.042 at Oft 

-.395 at 26.005 ft 

145.369 at 1.916 ft 

A _______ _._.._ k Vy ~="""--"-'t~~T k 

-16.962 at 1.916 ft 

-140.417 at46.536 ft 

Mz k-ft 

T k-ft 
-.005 at 1.916 ft 

-2862.124 at 26.826 ft/ 

( 

15.869 at 26.826 ft 

.267 at 46.536 ft 
fa ksi 

-.126 at 1.916 ft 
fc ksi 

.318 at 26.826 ft 

DzL"\.ln 
-.038 at 52.01 ft 

37.709 at 46.536 ft 

Vz r::::5tJ k \ •• •.j ___ ,., ','• 

-22.429 at 1.916 ft 

My k-ft 

-456.749 at 26.826 ft J 

ft ksi 

-15.869 at 26.826 ft 

G--54 



( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 33: Mom SU4 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

23.368 at 46.536 ft 

A • k 
-11.423 at 1.916 ft 

T -------- k-ft 
-.003 at 1.916 ft 

.173 at 46.536 ft 
fa ---~---..._ ksi 

-.085 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.027 at 52.01 ft 

in 

-.246 at 26.826 ft 

81.171 at 1.916 ft 

k 

-107.05 at 46.536 ft 

k-ft 

-1732.24 at 26.826 ft i/ 

9.308 at 26.826 ft 

ksi 

.173 at 26.826 ft 

Dz~in 

-.02 at 52.01 ft 

20.548 at 46.536 ft 

Vz ~ k --
-12.222 at 1.916 ft 

My ------!Pl"",.... k-ft 
-248.887 at 26.826 ft ✓-

ft ksi 

-9.308 at 26.826 ft 

J ,C,,"J;vt.\ 

1£J)t3JlD 



Beam: M1 

Shape: BR3E-P2-1 
1 Material: A36 Steel 

1 1. Length: 52.01 ft 
"- I Joint: N1 

J Joint: N4 
LC 34: Mom SUS + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

24.607 at 46.536 ft 

A ---.--------- k 
-12.061 at 1.916 ft 

T ------- k-ft 
-.003 at 1.916 ft 

.182 at 46.536 ft 

fa -------- ksi 
-.089 at 1.916 ft 

Mz 

fc 

.028 at 52.01 ft 

-.259 at 26.826 ft 

84.689 at 1.916 ft 

-114.441 at46.536 ft 

k-ft 

-1820.366 at 26.826 ft 

9.822 at 26.826 ft 

ksi 

.184 at 26.826 ft 

Dz~in 

Vz 

-.022 at 52.01 ft 

21.903 at 46.536 ft 

c:::::Sl k 

-13.028 at 1.916 ft 

My --....... __..-- k-ft 

-265.297 at 26.826 ft / 

ft ksi 

-9.822 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 35: Mom SU6 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

26.126 at 46.536 ft 

A EL. I 

•· k -12.843 at 1.916 ft 

T -------- k-ft 
-.003 at 1.916 ft 

.194 at 46.536 ft 
fa ~--~---..... ksi 

-.095 at 1.916 ft 

.03 at 52.01 ft 

-.272 at 26.826 ft 

88.1 at 1.916 ft 

-121.727 at 46.536 ft 

Mz 

-1905.781 at 26.826 ft 

10.296 at 26.826 ft 

fc 

k-ft 

ksi 

.194 at 26.826 ft 

Dz~in 

-.023 at 52.01 ft 

23.032 at 46.536 ft 

Vz __ ___,...-,,----' k 

-13.699 at 1.916 ft 

My -...."'Uilli!llilll--fll!l!,-- k-ft 

-278.972 at 26.826 ft / 

ft ksi 

-10.296 at 26.826 ft 

,/~-lA\ 

, .. I"' 5' .. J,o ~ tc,.:;; 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 36: Mom SU7 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

27.57 at 46.536 ft 

A- I . ' = k 

-13.276 at 1.916 ft 

T -------- k-ft 
-.004 at 1.916 ft 

.204 at 46.536 ft 
fa ---~---.._ ksi 

-.098 at 1.916 ft 

J <--:!t'i<\ 
(p /,311~ 

.031 at 52.01 ft 
.205 at 26.826 ft 

Dy in 

Dz~in 

-.289 at 26.279 ft 
-.024 at 52.01 ft 

102.216 at 1.916 ft 

24.386 at 46.536 ft 

Vy k Vz r===i:::-:::8 k 

-14.505 at 1.916 ft 

-118.519 at46.536 ft 

Mz k-ft 

My ......... "l!l!llllll ___ flllllllll""""- k-ft 

-295.382 at 26.826 ft / 

-2002.426 at 26.826 ft / 

10.843 at 26.826 ft 
ft ksi 

fc ksi 
-10.843 at 26.826 ft 



( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 32: Shr Std C200j + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

41.94 at 46.536 ft 
A ________ ,....._ k 

-22.752 at 1.916 ft 

T k-ft 
-.006 at 1.916 ft 

.311 at 46.536 ft 

fa ksi 
-.169 at 1.916 ft 

.038 at 52.01 ft .367 at 26.826 ft 

Dy~in 

-.292 at 28.743 ft 
-.043 at 52.01 ft 

72.251 at 1.916 ft / 

Vy --'-"--'~=-'--'--=1--- k 43.579 at 46.536 ft 

Vz ~ k 
-25.921 at 1.916 ft 

-276.334 at 46.536 ft ./ 

Mz k-ft 

My~k-ft 

-527.859 at 26.826 ft 

-2166.403 at 35.86 ft ✓ 

13.285 at 35.86 ft 
ft ksi 

fc ksi 
-13.285 at 35.86 ft 

t/c.1 •·"J 

s h1. /1;;, 



y'\ 
1 

~ 
C) 

r· 
MnDDT Special Structures, 69801N 
Pier Cap P2-3E Reactions under posting and permit load~ 
19-Mar-10 

Risa 

lilm!:. 
JJ; Truck; 
13 POST-TYPE3UNIT 
14 POST-TYPE352-40UNIT 
15 PDST-TYPE3S3UNIT 
16 POST-SU4-TRUCK 

17 POST-SUS-TRUCK 
18 POST-SU6-TRUCK 
19 POST-SU7-TRUCK 

20 PERMIT-STD-A-TRUCK 
21 PERMIT-STD-B-TRUCK 

22 PERMIT-STD-C-TRUCK 
23 PERMIT-P411-TRUCK 

24 PERMIT-P413-TRUCK 
25 PERMIT-STD-C1528 

26 PERMIT-STD-C1748 
27 PERMIT-STD-C198_23 

28 PERMIT-STD-C2148 
29 PERMIT-STD-C2378 
30 PERMIT-STD·C2568 
31 PERMIT-STD-C200J 

~ 
.liir!w:. 
JJ; Truck: 
20 PERMIT-STD-A-TRUCK 
21 PERMIT-STD-8-TRUCK 
22 PERMIT-STD-C-TRUCK 
23 PERMIT-P411-TRUCK 

24 PERMIT-P413-TRUCK 
25 PERMIT-STD-C1528 
26 PERMIT-STD-C1748 
27 PERMIT-5TD-Cl98_23 
28 PERMIT-STD-C2148 
29 PERMIT-5TD-C2378 

30 PERMIT-STD-C2568 
31 PERMIT-STD-C200J 

-s 
~ 

'\?., --0 

~ Reaction at 11 Wheel Load I 
Weight(kipl P2-3E (kip) "·'-' 

48 47.33 
80 70.62 ! 
80 71.8 
54 53.19' I 
62 60.70 i 

69.5 67.90, I 
77.5 75.39 
104 
136 
159 
207 
255 

152.2 
174 
198 
214 

237.4 
256 
200 

96.07 
121.85 
138.74 
143.]0; 
152.92 
134.26 
147.02 
153.83 
158.388 
154.312 
152.232 
162.682 

I 

i 
I 

I 
; 

I 

~3.6~ 
35.31 
35.91 
26.60 
30.35 
33.95 
37.i'O 
48.04 

60.931 
69.37 
71.85 
76.46 
67.13 
73.51 
76.92 
79.19 
77.16 
76.12 

I 81.34 

~ Reaction at! 
Wejght (kipl ~ 

• Wheel Load I 
1!!il!l 

104 96.07 I 
136 
159 
207 
255 

152.2 
174 
198 
214 

237.4 
256 
200 

121.85 
138.74 
143.708 
152.92 
134.26 
147.026 
153.833 
158.388 
154.312 
152.232 
162.682 

I 
; 

I 

I 

48.04 
60.93 
69.37 
71.85 
76.46 
67.13 
73.51 
76.92 
79.19 
77.16 
76.12 
81.34 

Risa 
f!§[. 

JJ; 
s 
6 
7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Risa 
f!§[. 

JJ; 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 

Truck Combination 
Type 3+5U7 
Type 352-40 + 5U7 
Type 353 + 5U7 

StdA+SU7 
Std 8 +SU7 
Std C+SU7 
P411+5U7 
P413 + SU7 
Std C152b + SU7 
Std C174b + SU7 
Std C198_23 + SU7 
Std 214b + SU7 
Std C237b + SU7 
Std C256b + SU7 
Std C200j + SU7 

Truck combia1tion 
Std A 
Std 8 
StdC 
P411 
P413 
Std C152b 
Std C174b 
StdC198_23 
Std 214b 
Std C237b 
Std C256b 
Std C200j 

HL-93 CF Pier 
Reaction (~ip) 

139.6 

Combined LL 
Reaction (kipl 

122.72 
'146.01 

147.20 

171.4, 

197.25 

214.1• 
219.1 
228.3 
209.6 

r·· 
\ 

if.!:!!ll.!!rti! 
i.!!f.l!kll!.&f. 
[to use 

0.88 
1.05 
1.05 

1.23 
1.41 
1.53 
1.57 
1.64 
1.50 

222.4 >---~= 
229.22~1.64" 
233.78 1.671 

229.70~.65 

1.59 

227.62 1.63 
238.07 1.71 

.M!!l!iPle. 
Presence 
fgstgr 

1.2 

Factored LL 
Reaction (kiPl 

115.2' 
146.23 
166.4! 
172.45 
183.5 
161.12 
176.43 
184.60 
190.07 
185.17 
182.68 
195.22 

I 

I 

I 

i 

I~ 
of HL-93 CF 

!2.Yll 
0.83 
1.05 
1.19 
1.24 
1.31 

: '1.15 

I 1.26 

I 1.32 
1.36 

I 1.33 
1.31 
1.40 

Hl·93 Brakjng 
Force (Kipl 

36 

Brakin Force Propgrtion 

/ 

combined Truck (kipl = of HL-93 BF 
Weight (kjpl 0.25*Truck ruse 

125.S 31.375 -·-· 1 
157.5 39.375 1.09 
157.5 

181.S 
213.S 
236.S 
284.S 
332.5 
229.7 
251.5 
275.S 
291.S 
314.9 
333.5 
277.5 

Truck Weight 
1!!il!l 

124.8 
163.2 
190.8 
248.4 

306 
182.64 
208.8 
237.6 
256.8 

284.88 
307.2 
,240 

39.3751 1.09 

45.37: 
53,37: 

59.125 
71.12 
83.12 
57.42 
62.875 
68.87 
72.875 
78.725 
83.375 
69.375 

i 

i 

i 
i 

i 

i 
i 

i 
i 

i 

i 
i 

1.26 
1.48 
1.64 
1.98 
2.31 
1.60 
1.75 
1.91 
2.02 
2.19 
2.32 
1.93 

ura•m en,r~I~ I 
(kjpl = of HL-93 BF 
O.Z5*Truck to use 

31.2 0.87 
40.8 1.13 
47.7 1.33 
62.1 1.73 
76.5 2.13 

45.66 1.27 
52.2 1.45 
59.4 1.65 
64.2 1.78 

71.22 1.98 
76.8 2.13 

60 1.67 

-"-. 

~ 

MxDL 

Multiple Trip I Single Trip 
l.2SIGamma U 1.35 Gamma U 1.15, 

~ 
3695 

Sx(in~3l 
3133.5 

Sy (in~3l 
1116.68 

.Mll.!1. Ml£.!!. 
~ ~ 

1651.375 237.947' 
1923.721 298.118 
1938.542 298.118, 

2280.522 344.613 
2655.716 404.783 
2901.498 448.544 
2973.976 541.535 
3108.466 631.79 
2836.367 437.604 
3022.122 478.629 
3121.507 522.389 
3187.489 522.475 
3128.853 598.97 
3098.285 634.525 
3250.611 527.859 

!aim!!!.ul!, 1.25 

.Mll.!1. My LL 
(kip*ftl ~ 

1679.338 237.947 
2129.788 309.058 

2424.51 363.758 
2511.592 473.159 
2672.22 582.56 

2346.136 347.348 
2569.15 396.578 

2688.412 451.279 
2767.807 486.834 
2697.119 541.535 
2660.654 582.56 
2843.119 456.749 

~ C (kip*inl 
Philil..:. phi (sl = 

0.85 ~ 

96172 1074871 

!.l!f;..J!biJ& RF: phi (sl l.l!f;..J!biJ& RF: phi Isl I 

,= 0.85 = 0.95 = 0.85 = 0.95 
1.34 1. 711 1.58 2.01 
1.14 
1.13 

0.97 
0.83 
0.76 
0.72 
0.68 
0.77 
0.72 
0.70 
0.68 
0.68 
0.68 
0.67 

1.46 
1.45 

1.23 
1.06 
0.97 
0.92 
0.87 
0.99 
0.93 
0.89 
0.87 
0.87 
0.87 
0.86 

~Ingle Trig Escorted 

~ ~I 

.l!f;..J!biJ& .!!f;_,phllil, 

~ =0.95 
1.55 1.98 
1.22 1.56 
1.07 1.36 
1.00 1.28 
0.92 1.17 
1.11 1.41 
1.00 1.28 
0.95 1.21 
0.92 1.17 
0.92 1.18 
0.92 1.18 
0.90 1.15 

1.34 
1.33 

1.13 
0.97 
0.89 
0.85 
0.80 
0.91 
0.85 
0.82 
0.80 
0.80 
0.80 
0.79 

1.71 
1.70 

1.45 
1.24 

1.14, 
1.08! 
1.02' 
1.16 
1.09 
1.05 
1.03 
1.02i 
1.02' 
1.01 



( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 5: Mom Type 3 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

17.533 at 46.536 ft 

A k 
-8.425 at 1.916 ft 

T -------- k-ft 
-.003 at 1.916 ft 

.13 at 46.536 ft 
fa ______ .....,..._ ksi 

-.062 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.025 at 52.01 ft 

in 

-.234 at 26.826 ft 

77.932 at 1.916 ft 

k 

-98.45 at 46.536 ft 

k-ft 

-1651.375 at 26.826 ft 

8.881 at 26.826 ft 

ksi 

.165 at 26.826 ft 

Dz~in 
-.02 at 52.01 ft 

19.645 at 46.536 ft 

Vz l c:::::'7 k 
-11.684 at 1.916 ft 

My --..-...... ..,....-- k-ft 

-237.947 at 26.826 ft 

ft ksi 

-8.881 at 26.826 ft 



\. 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint N1 
J Joint: N4 
LC 6: Mom Type 3S2-40 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

21.049 at 46.536 ft 

A k 
-9.935 at 1.916 ft 

T ------- k-ft 
-.004 at 1.916 ft 

.156 at 46.536 ft 

fa ---~----- ksi 
-.074 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.03 at 52.01 ft 

in 

-.278 at 26.279 ft 

99.062 at 1.916 ft 

k 

-110.821 at 46.536 ft 

k-ft 

-1923.721 at 26.826 ft 

10.571 at 26.826 ft 

ksi 

.207 at 26.826 ft 

Dz~in 

-.025 at 52.01 ft 

24.612 at 46.536 ft 

Vz ~ k 

-14.639 at 1.916 ft 

My ----IIIJ!ll~ k-ft 
-298.118 at 26.826 ft 

ft ksi 

-10.571 at 26.826 ft 



I 
\ 

Beam: M1 
Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 7: Mom Type 3S3 +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

20.952 at 46.536 ft 

A k 
-10.001 at 1.916 ft 

T ------- k-ft 
-.004 at 1.916 ft 

.155 at 46.536 ft 

fa --------- ksi 
-.074at1.916ft 

Dy 

Vy 

Mz 

fc 

.03 at 52.01 ft 

in 

-.279 at 26.553 ft 

95.652 at 1.916 ft 

k 

-115.827 at 46.536 ft 

k-ft 

-1938.542 at 26.826 ft 

10.627 at 26.826 ft 

ksi 

.207 at 26.826 ft 

Dz~in 
-.025 at 52.01 ft 

24.612 at 46.536 ft 

Vz ~ k --
-14.639 at 1.916 ft 

My --------IIIIJlllll"",.... k-ft 
-298.118 at 26. 826 ft 

ft ksi 

-10.627 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 8: Mom Std A + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

24.459 at 46.536 ft 

A k 
-11.826 at 1.916 ft 

T -------- k-ft 
-. 004 at 1 . 916 ft 

.181 at 46.536 ft 
fa _______ ..._ ksi 

-.088 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.035 at 52.01 ft 

in 

-.324 at 26.826 ft 

106.342 at 1.916 ft 

k 

-140.091 at 46.536 ft 

k-ft 

-2280.522 at 26.826 ft 

12.437 at 26.826 ft 

ksi 

.24 at 26.826 ft 

~~in 
-.028 at 52.01 ft 

28.451 at 46.536 ft 

Vz . ,.......;='"] k 
-16.922 at 1.916 ft 

My -iUillll--1111'~ k-ft 

-344.613 at 26.826 ft 

ft ksi 

-12.437 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .041 at 52.01 ft 
.281 at 26.826 ft 

/( Material: A36 Steel Dy in 
\ Length: 52.01 ft 

~~in 

I Joint: N1 
J Joint: N4 
LC 9: Mom Std B + SU7 
Code Check: 0.000 (bending) -.376 at 26.826 ft 

-.033 at 52.01 ft 
Report Based On 191-Sections 

125.426 at 1.916 ft 

28.088 at 46.536 ft 33.418 at 46.536 ft 

A k Vy k Vz ~ k 
-13.488 at 1.916 ft -19.877 at 1.916 ft 

-157.981 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.005 at 1.916 ft -404.783 at 26.826 ft 

-2655.716 at 26.826 ft 

l 
14.52 at 26.826 ft 

ft ksi 
.208 at 46.536 ft 

fa ksi 
-.1 at1.916ft 

fc ksi 
-14.52 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 10: Mom Std C +SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

30.511 at 46.536 ft 

A k 
-14.601 at 1.916 ft 

T -------- k-ft 
-.005 at 1.916 ft 

.226 at 46.536 ft 

fa --------- ksi 
-.108 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.044 at 52.01 ft 
.312 at 26.826 ft 

in 

D,:~in 

-.409 at 26.553 ft 
-.037 at 52.01 ft 

137.926 at 1.916 ft 

37.031 at 46.536 ft 

k Vz ~ k 

-22.026 at 1.916 ft 

-169.723 at 46.536 ft 

k-ft 

My _lllililiill ___ !lllJilll""..-- k-ft 

-448.544 at 26.826 ft 

-2901.498 at 26.826 ft 

15.932 at 26.826 ft 
ft ksi 

ksi 
-15.932 at 26.826 ft 

I<, 

6-[o{o 



r 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 11: Mom P411 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

31.327 at 46.536 ft 

A--------- k 
-14.981 at1.916ft 

T -------- k-ft 
-.006 at 1.916 ft 

.232 at 46.536 ft 
fa ---~---..... ksi 

-.111at1.916ft 

Mz 

fc 

.045 at 52.01 ft 

-.419 at 26.553 ft 

141.61 at 1.916 ft 

-173.233 at 46.536 ft 

k-ft 

-2973.976 at 26.826 ft 

17.208 at 26.826 ft 

ksi 

.377 at 26.826 ft 

DzC'\in 

Vz 

-.045 at 52.01 ft 

44.708 at 46.536 ft 

:====e:=7 k 

-26.592 at 1.916 ft 

My --'iiilliilllll-llJII.,.- k-ft 

-541.535 at 26.826 ft 

ft ksi 

-17.208 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 12: Mom P413 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

32. 7 49 at 46.536 ft 

A k 
-15.639 at 1.916 ft 

T -------- k-ft 
-.008 at 1.916 ft 

.243 at 46.536 ft 
fa ---~--..-.-- ksi 

-.116 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.047 at 52.01 ft .439 at 26.826 ft 

in 

Dz in 

-.438 at 26.553 ft -.052 at 52.01 ft 

148.447 at 1.916 ft 

52.16 at 46.536 ft 

k Vz 
,---,---r-7 k ,---, 

-31.024 at 1.916 ft 

-179.703 at 46.536 ft 

k-ft 

My k-ft 

-631.79 at 26.826 ft 

-3108.466 at 26.826 ft 

18.693 at 26.826 ft 
ft ksi 

ksi 
-18.693 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
.043 at 52.01 ft 

.304 at 26.826 ft 

( Material: A36 Steel Dy in 

Dz~in 

Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 13: Mom Std C152b + SU7 
Code Check: 0.000 (bending) 

-.4 at 26.553 ft 
-.036 at 52.01 ft 

Report Based On 191 Sections 

134.613 at 1.916 ft 

29.909 at 46.536 ft 36.128 at 46.536 ft 

A k Vy k Vz ~ k 
-14.326 at 1.916 ft -21.489 at 1.916 ft 

-166.63 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.005 at 1.916 ft -437.604 at 26.826 ft 

-2836.367 at 26.826 ft 

L 
15.565 at 26.826 ft 

ft ksi 
.222 at 46.536 ft 

fa ksi 
-.106 at 1.916 ft 

fc ksi 
-15.565 at 26.826 ft 

I 

L 
t}~r 

l;,G-61 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 14: Mom Std C174b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

31.725 at 46.536 ft 

A k 
-15.159at1.916ft 

T -------- k-ft 
-.006 at 1.916 ft 

.235 at 46.536 ft 

fa ---~----- ksi 
-.112at1.916ft 

Dy 

Vy 

Mz 

fc 

.046 at 52.01 ft 

in 

-.426 at 26.553 ft 

144.06 at 1.916 ft 

k 

-175.497 at46.536 ft 

k-ft 

-3022.122 at 26.826 ft 

16.717 at 26.826 ft 

ksi 

.333 at 26.826 ft 

Dz~in 
-.039 at 52.01 ft 

39.515 at 46.536 ft 

Vz r=='='"::'.7 k 

-23.503 at 1.916 ft 

My --------~ k-ft 
-478.629 at 26.826 ft 

ft ksi 

-16.717 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 15: Mom Std C198 23 + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

32. 737 at 46.536 ft 

A k 
-15.626 at 1.916 ft 

T ------- k-ft 
-.006 at 1.916 ft 

.242 at46.536 ft 

fa --------- ksi 
-.116 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.047 at 52.01 ft 

in 

-.44 at 26.553 ft 

149.114 at 1.916 ft 

k 

-180.26 at 46.536 ft 

k-ft 

-3121.507 at 26.826 ft 

17.568 at 26.826 ft 

ksi 

.363 at 26.826 ft 

Dz~in 

-.043 at 52.01 ft 

43.128 at 46.536 ft 

Vz ~ t==- k 

-25.652 at 1.916 ft 

My --....... ~ k-ft 

-522.389 at 26.826 ft 

ft ksi 

-17.568 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .048 at 52.01 ft .384 at 26.826 ft 

( Material: A36 Steel Dy in 

DzL'\..in Length: 52.01 ft 
"-- I Joint: N1 

J Joint: N4 
LC 16: Mom Std 214b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections -.449 at 26.553 ft -.045 at 52.01 ft 

152.471 at 1.916 ft 

33.339 at 46.536 ft 45.612 at 46.536 ft 

A k Vy k Vz c::77 k 
-15.9 at 1.916 ft -27.129 at 1.916 ft 

-183.389 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.007 at 1.916 ft -552.475 at 26.826 ft 

-3187.489 at 26.826 ft 
/ 

L 
18.144 at 26.826 ft 

ft ksi 
.247 at 46.536 ft 

fa ksi 
-.118at1.916ft 

fc ksi 
-18.144 at 26.826 ft 

( 

l 



/ 
! 

( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 17: Mom Std C237b + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

32.951 at 46.536 ft 

A k 
-15.732 at 1.916 ft 

T -------- k-ft 
-.007 at 1.916 ft 

.244 at 46.536 ft 

fa ---~----- ksi 
-.117at1.916ft 

Dy 

Vy 

Mz 

fc 

.047 at 52.01 ft .417 at 26.826 ft 

in Dz/'\,in 
-.441 at 26.553 ft -.049 at 52.01 ft 

149.484 at 1.916 ft 

49.45 at 46.536 ft 

k Vz .-----,--r-7 
k ,----' 

-29.413 at 1.916 ft 

-180.678 at 46.536 ft 

k-ft 

My k-ft 

-598.97 at 26.826 ft 

-3128.853 at 26.826 ft 

18.419 at 26.826 ft 
ft ksi 

ksi 
-18.419 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .047 at 52.01 ft .441 at 26.826 ft 
,- Material: A36 Steel ( 

Length: 52.01 ft 
Dy in 

I Joint: N1 
J Joint: N4 
LC 18: Mom Std C256b + SU7 Dz in 
Code Check: 0.000 {bending) 
Report Based On 191 Sections -.436 at 26.553 ft -.052at 52.01 ft 

147.932 at 1.916 ft 

32.538 at 46.536 ft 52.386 at 46.536 ft 

A k Vy k Vz ===='7'i::z'.J k \ ., - - ,----
-15.536 at 1.916 ft -31.159 at 1.916 ft 

-179.164 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.008 at 1.916 ft 
-634.525 at 26.826 ft 

-3098.285 at 26.826 ft 

l/ 
18.684 at 26.826 ft 

ft ksi 
.241 at 46.536 ft 

fa ksi 
-.115 at 1.916 ft 

fc ksi 
-18.684 at 26.826 ft 

G-7f 



Beam: M1 

Shape: BR3E-P2-1 
.049 at 52.01 ft .367 at 26.826 ft 

;;: Material: A36 Steel Dy in 

~~In 

( 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 19: Mom Std C200j + SU7 
Code Check: 0.000 (bending) -.457 at 26.553 ft -.043 at 52.01 ft 
Report Based On 191 Sections 

155.677 at 1.916 ft 

34.163 at 46.536 ft 43.579 at 46.536 ft 

A k Vy k Vz ~ k 
-16.289 at 1.916 ft -25.921 at1.916ft 

-186.5 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.006 at 1.916 ft -527.859 at 26.826 ft 

-3250.611 at 26.826 ft 
/ 

I 
I c-

18.121 at26.826ft 
ft ksi 

.253 at 46.536 ft 

fa ksi 
-.121 at 1.916 ft 

fc ksi 
-18.121 at26.826 ft 



( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 20: Mom Std A 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

16.779 at 46.536 ft 

A k 
-7. 717 at 1. 916 ft 

T -------- k-ft 
-.003 at 1.916 ft 

.124 at 46.536 ft 
fa ______ .....,...._ ksi 

-.057 at 1.916 ft 

.024 at Oft 

Dy in 

-.231 at 26.005 ft 

85.405 at 1. 916 ft 

Vy k 

-80.33 at 46.536 ft 

Mz k-ft 

-1679.338 at 26.826 ft 

8.988 at 2P 

.165 at 26.826 ft 

Dz~in 
-.02 at 52.01 ft 

19.645 at 46.536 ft 

Vz -~ k --
-11.684 at 1.916 ft 

My ....._lllllllllllll!III--....- k-ft 

-237.947 at 26.826 ft 

ft ksi 

-8.988 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .031 at Oft 
.215 at 26.826 ft r--, Material: A36 Steel Dy in 

Length: 52.01 ft 

Dz~ln 

I Joint: N1 
J Joint: N4 
LC 21: Mom Std B 
Code·check: 0.000 (bending) -.293 at 26.005 ft -.025 at 52.01 ft 
Report Based On 191 Sections 

108.315 at 1.916 ft 

21.222 at 46.536 ft 25.515 at 46.536 ft 

A k Vy k Vz ~ k 
-9.757 at 1.916 ft -15.176 at 1.916 ft 

-101.85 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 
-.004 at 1.916 ft -309.058 at 26.826 ft 

-2129.788 at 26.826 ft 

i( 
11.477 at 26.826 ft 

ft ksi 
.157 at 46.536 ft 

fa ksi 
-.072 at 1.916 ft 

fc ksi 
-11.477 at 26.826 ft 

6-77 



/ 

( 
\ 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 22: Mom Std C 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

24.042 at 46.536 ft 

A k 
-11.047 at 1.916 ft 

T -------- k-ft 
-.004 at 1.916 ft 

.178 at 46.536 ft 
fa ______ .....,...._ ksi 

-.082 at 1.916 ft 

.035 at Oft 

Dy in 

-.334 at 26.005 ft 

123.307 at 1.916 ft 

Vy k 

-115.889 at 46.536 ft 

Mz k-ft 

-2424.51 at 26.826 ft 

13.194 at 26.826 ft 

fc ksi 

.253 at 26.826 ft 

Dz~in 
-.03 at 52.01 ft 

30.031 at 46.536 ft 

Vz r===e::='.7 k 

-17.862 at 1.916 ft 

My -!111!1111---~ k-ft 
-363.758 at 26.826 ft 

ft ksi 

-13.194 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .037 at Oft .329 at 26.826 ft 

( Material: A36 Steel Dy in 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 23: Mom P411 Dz in 
Code Check: 0.000 (bending) 

-.346 at 26.005 ft Report Based On 191 Sections 
-.039 at 52.01 ft 

127.732 at 1.916 ft 

25.065 at 46.536 ft 39.063 at 46.536 ft 

A k Vy k ====C1l Vz \·· k r--' 

-11.526 at 1.916 ft -23.235 at 1.916 ft 

-120.127 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.006 at 1.916 ft 
-473.159 at 26.826 ft 

-2511.592 at 26.826 ft 
/ L~ 

14.703 at 26.826 ft 
ft ksi 

.186 at 46.536 ft 
fa ksi 

-.085 at 1.916 ft 

fc ksi 
-14.703 at 26.826 ft 

l 
..I 

6--71 



Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 24: Mom P413 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

26.464 at 46.536 ft 
A _____ ...,.__ k 

-12.158 at 1.916 ft 

T -------- k-ft 
-.007 at 1.916 ft 

.196 at 46.536 ft 

fa ---~----- ksi 
-.09 at 1.916 ft 

.039 at Oft ~\;Jin 
-.368 at 26.005 ft 

135.906 at 1.916 ft 

-127.712 at 46.536 ft 

Mz k-ft 

-2672.22 at 26.826 ft 

16.494 at 26.826 ft 

fc ksi 

Vz 

.405 at 26.826 ft 

-.048 at 52.01 ft 

48.095 at 46.536 ft 

~ k __ ,---' 

-28.607 at 1.916 ft 

My .......,.._ .... ...- k-ft 

-582.56 at 26.826 ft 

ft ksi 

-16.494 at 26.826 ft 



Beam: M1 

( 
Shape: BR3E-P2-1 .034 at Oft 

.242 at 26.826 ft 

( 

\--✓-" 

Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 25: Mom Std C152b ~~in 
Code Check: 0.000 (bending) 
Report Based On 191 Sections -.323 at 26.005 ft 

119.322 at 1.916 ft 

-.029 at 52.01 ft 

23.231 at 46.536 ft 28.677 at 46.536 ft 

A ----~----- k Vy __,____ _______ "'--+-_____ -,-,--___,.. k Vz c::::::::n k 

-10.673 at 1.916 ft -17.057 at 1.916 ft 

-112.126 at46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.004 at 1.916 ft -347.348 at 26.826 ft 

-2346.136 at 26.826 ft 

12.717 at 26.826 ft 
ft ksi 

.172 at 46.536 ft 
fa ksi 

-.079 at 1.916 ft 

fc ksi 
-12.717 at26.826 ft 



I 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 26: Mom Std C174b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

25.454 at 46.536 ft 

A k 
-11.695 at 1.916 ft 

T -------- k-ft 
-.005 at 1.916 ft 

.189 at 46.536 ft 
fa ---~--.....,,,..,_ ksi 

-.087 at 1.916 ft 

.037 at Oft 

Dy in 

-.354 at 26.005 ft 

130.664 at 1.916 ft 

Vy k 

-122.792 at 46.536 ft 

Mz k-ft 

-2569.15 at 26.826 ft 

14.1 at 26.826 ft 

fc ksi 

.276 at 26.826 ft 

Dz~in 

-.033 at 52.01 ft 

32.741 at46.536 ft 

Vz c:::::'.7 k 

-19 .4 7 4 at 1. 916 ft 

My .......... ._ •• IIIJIII~ k-ft 

-396.578 at 26.826 ft 

ft ksi 

-14.1 at 26.826 ft 



t-
Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 27: Mom Std C198 23 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

26.669 at 46.536 ft 

A k 
-12.255 at 1.916 ft 

T ------- k-ft 
-.005 at 1.916 ft 

.198 at 46.536 ft 

fa ------- ksi 
-.091 at 1.916 ft 

Dy 

Vy 

Mz 

fc 

.039 at Oft 

in 

-.37 at 26.005 ft 

136.728 at 1.916 ft 

k 

-128.508 at 46.536 ft 

k-ft 

-2688.412 at 26.826 ft 

15.145 at 26.826 ft 

ksi 

.314 at 26.826 ft 

Dzc\,in 
-.037 at 52.01 ft 

37.257 at 46.536 ft 

Vz ~ k .-
-22.16 at 1.916 ft 

My --------IIJlll""'"""" k-ft 
-451.279 at 26.826 ft 

ft ksi 

-15.145 at26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 
.04 at Oft .339 at 26.826 ft 

( Material: A36 Steel Dy in 

~~In 

Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 28: Mom Std 214b 
Code Check: 0.000 (bending) -.381 at 26.005 ft -.04 at 52.01 ft 
Report Based On 191 Sections 

140.766 at 1.916 ft 

27.479 at 46.536 ft 40.192 at 46.536 ft 

A k Vy k Vz c::53D k 
-12.628 at 1.916 ft -23.906 at 1.916 ft 

-132.313 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.006 at 1.916 ft -486.834 at 26.826 ft 

-2767.807 at 26.826 ft 
/ 

./ 
15.831 at 26.826 ft 

ft ksi 
.204 at 46.536 ft 

fa ksi 
-.094 at 1.916 ft 

fc ksi 
-15.831 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .039 at Oft .377 at 26.826 ft 

Material: A36 Steel in 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 29: Mom Std C237b Dz in 
Code Check: 0.000 (bending) -.371 at 26.005 ft Report Based On 191 Sections -.045 at 52.01 ft 

137.168 at 1.916 ft 

26.881 at 46.536 ft 44.708 at 46.536 ft 

A • k Vy k ..----r-1"1 @& Vz k ,---, 
-12.359 at 1.916 ft -26.592 at 1.916 ft 

-128.984 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.006 at 1.916 ft 
-541.535 at 26.826 ft 

-2697.119 at 26.826 ft 

r~ 
16.148 at 26.826 ft 

ft ksi 
.199 at 46.536 ft 

fa ksi 
-.092 at 1.916 ft 

fc ksi 
-16.148 at 26.826 ft 



I 

\. __ 

( 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 30: Mom Std C256b 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

26.474 at 46.536 ft 

A • ■-- k 
-12.169 at 1.916 ft 

T k-ft 
-.007 at 1.916 ft 

.196 at 46.536 ft 
fa ksi 

-.09at1.916ft 

.039 at Oft Dy\;Jin 
-.366 at 26.005 ft 

135.314 at 1.916 ft 

-127.219 at 46.536 ft 

Mz k-ft 

-2660.654 at 26.826 ft 

16.449 at 26.826 ft 

fc ksi 

Vz 

My 

ft 

.405 at 26.826 ft 

-.048 at 52.01 ft 

48.095 at 46.536 ft 

=::::e::i=7 k 
'-----'--'.----

-28.607 at 1.916 ft 

k-ft 

-582.56 at 26.826 ft 

ksi 

-16.449 at 26.826 ft 



Beam: M1 

Shape: BR3E-P2-1 .041 at Oft .318 at 26.826 ft 

(_ Material: A36 Steel Dy in 

~ 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 31: Mom Std C200j DZ,'<i.in 
Code Check: 0.000 (bending) 

-.391 at 26.005 ft -.038 at 52.01 ft 
Report Based On 191 Sections 

144.594 at 1.916 ft 

28.293 at 46.536 ft 37.709 at 46.536 ft 

A k Vy k Vz r:::'.7 k 
-13.006 at 1.916 ft -22.429 at 1.916 ft 

-135.945 at 46.536 ft 

Mz k-ft 

T k-ft My k-ft 

-.005 at 1.916 ft -456.749 at26.826 ft 

-2843.119 at 26.826 ft 

l, 
15.796 at 26.826 ft 

ft ksi 
.21 at 46.536 ft 

fa ksi 
-.096 at 1.916 ft 

fc ksi 
-15.796 at 26.826 ft 



( 
~c 

Beam: M1 

Shape: BR3E-P2-1 
Material: A36 Steel 
Length: 52.01 ft 
I Joint: N1 
J Joint: N4 
LC 32: Shr Std C200j + SU7 
Code Check: 0.000 (bending) 
Report Based On 191 Sections 

.037 at 52.01 ft .367 at 26.826 ft Dy"-7in 
-.288 at 28. 7 43 ft 

-.043 at 52.01 ft 

71.305 at 1.916 ft 

32.534 at 46.536 ft Vy --"-'-'-----..._.;..'-'--'-!,...,.....,,......-- k 43.579 at 46.536 ft 

A •-------- k Vz c:e:'.7 k , \-.-.. 

-17.919 at 1.916 ft -25.921 at 1.916 ft 

-270.872 at 46.536 ft 

Mz k-ft 

T k-ft My ~ k-ft 

-.006 at 1.916 ft 
-527.859 at 26.826 ft 

-2135.684 at 35.86 ft 

13.167 at 35.86 ft 
ft ksi 

.241 at 46.536 ft 
fa ksi 

-.133 at 1.916 ft 
fc ksi 

-13.167 at 35.86 ft 
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Duluth, Minnesota 55802 
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21 West Superior Street, Suite 500 
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(i) ('\ t\ E,,Jn it )f'l I.Lo \II ..._J :P~~ N\1-+ \J > 5,. 

! -
. I ,,-:-i1t L d -r')~ .~ I r1"\" L~ In . .$ ,~ IS. a, ~,, ll I tJ.A' " - ....... "'111 .... ,.. I ~ 1n -.. -

). 
I I 

~ - -
✓ IA ¢ J \ , ,.. 

-1 ") \ \L) -....n l"L : ::: .°r r' ~".> (}),_ i\-+,..b n r,.,-\ ,\r.. ':>,A ,.a 
- ' ,_ ,I / 

I ,- "I ~. ~\ 

✓ 11 ~ Lhf 
-

:: )( IC I u + I. k ,~ - - -- L - ~ ~ J, X - z. 
" __J ., -, - .- ' V 

-T_...:_ , 1:::: ~ . ( :\ ... ,, .,.. .. ........ J., I ,.. 

I""\ l..( ~- Pi _fit,,. i.:a._ :27.. , J -= 11, ,~ ' \ ,... - ~- "=LI _;!' V\ 

! - --- -
'Z • 1-\ > ... ~ ✓ -_Le' I .. ~ "+ !IV\ I. , ....... ',,.. r-, 

~ \-..,i::i <!,...._-\-- ·u: ~ o\ ~ I> D .. ., 11 ';, ...... ~ ~ •l".'!L,("" t.:>~/'I, il'"l,t ~ r"l k,..e_ ~-r 1'-r " \ . q, f\ <'7 _.. ,_ - ..... ) 

V ~l 

~l,r ~ . 
c--r"'/1 i 

I I 



, l'(0o f N- 3[-{}2.. 
,5 vt MM A- R. )' 

-



==+::. 

' ~ 

r\ 
I 

) 
f 

FINAL RATING SUMMARY TABLE FOR PIER 69801N P2-3E ICOMPLETED BY: JDF ICHECKED BY: CJM 

(LRFR method, System factor cps= 0.85) IDATE: 6-18-10 IDATE: 6/23/10 

TRUCK 
MULTIPLE-TRIP SINGLE-TRIP 

COMMENTS 
RF LOCATION RF LOCATION 

0 
HL-93 INV 0.61 Girder B N/A N/A Flexure Controls f-

I 
(/') 

:;f HL-93 OP 0.79 Girder B N/A N/A Flexure Controls 

Type 3 +SU7 1.33 Girder B N/A N/A Flexure Controls 
VI 

Type 3S2-40 + SU7 1.13 Girder B N/A N/A Flexure Controls QJ 
u 
:c Type 3S3 + SU7 1.13 

QJ 
Girder B N/A N/A Flexure Controls 

> SU4+SU7 1.28 Girder B N/A N/A Flexure Controls bO 
C 

SUS +SU7 1.22 :.:; 
VI 

Girder B N/A N/A Flexure Controls 
0 

SU6+SU7 1.16 Girder B N/A N/A Flexure Controls a.. 

SU7 +SU7 1.10 Girder B N/A N/A Flexure Controls ' 

STD. A+SU7 0.96 Girder B 1.13 Girder B Flexure Controls 

STD. B +SU7· 0.82 Girder B 0.97 Girder B Flexure Controls 

STD. C+SU7 0.75 Girder B 0.88 Girder B Flexure Controls 

VI U P411 +SU7 0.72 Girder B 0.84 Girder B Flexure Controls 
QJ ·-

0.68 Girder B Girder B Flexure Controls u ti= P413 + SU7 0.79 ·- "' .c ... 
Cl52b + SU7 Girder B Girder B Flexure Controls QJ .... 0.77 0.90 > .c 

+-' -~ C174b +SU7 0.72 Girder B 0.85 Girder B Flexure Controls ·- ~ E X 
C198 23 +SU7 0.69 Girder B 0.81 Girder B Flexure Controls QJ ·-

a.. ~ .. C214b + SU7 n.1.L;t (0.68.J Girder B~- ~.80J Girder B Flexure Controls 

C237b +SU7 0.68 Girder B 0.80 Girder B Flexure Controls 

C256b+SU7 0.68 Girder B 0.80 Girder B Flexure Controls 

C200j +SU7 0.67 Girder B 0.78 Girder B Flexure Controls 

STD.A N/A N/A 1.54 Girder B ,. 
'ii, STD.B N/A 
QJ 

N/A 1.21 Girder B 
u STD.C N/A N/A 1.06 Girder B :c 
~ P411 N/A N/A 0.99 Girder B 

VI L. 

~ QJ P413 N/A N/A 0.91 Girder B u .c ·- .... Flexure Controls -li; 0 Cl52b N/A N/A 1.10 Girder B 
Note: Only valid if merging traffic from adjacent bridge(s) > 0 

.,_. C 
C174b N/A N/A 1.00 Girder B ·- .c is restricted. E..., 

ai '§: Cl98 23 N/A N/A 0.94 Girder B 
a.. -0 

QJ C214b N/A N/A 0.91 Girder B 
t:: 
0 C237b N/A N/A 0.92 Girder B u 
VI w C256b N/A N/A 0.92 Girder B 

C200j N/A N/A 0.90 Girder B 
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