Table C7. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 60.

(2500 < ADTT < 5000) & (Span Length is assumed 60 ft)

Total # of Correct Data (2500 <ADTT=5000) |

Headway = 10 Headway =20 Headway = 40 Headway = 80 Headway = 160 Headway

= 0.5*(first truck's length)

& of Correct Data 1853 2601 4341 8101 14657 3070
Side by Sid

€Y SISl oy of MP probabilities 040 0.55 0.93 173 0.65

% of Correct Data 5606 5606 5606 5606 5606 5606

Multiole % of MP probabilities 120 120 120 120 120 120

Table C8. Multiple Presence Probabilities, ADTT > 5000, Span = 60.

(ADTT > 5000) & (Span Length is assumed 60 ft)

Total # of Correct Data (2500 < ADTT <5000) |

Headway = 10 Headway =20 Headway = 40 Headway = 80 Headway =160 | Headway = 0.5*(first truck's length)

# of Correct Data

19216

27332

45349

85287

157411

33007

Side by Side

% of MP probabilities

# of Correct Data

0.68

62384

0.97

62384

162

62384

62384

561

62384

62384

Multiple

% of MP probabilities

222

222

222

22

222

222

Table C9. Multiple Presence Probabilities, 1000 < ADTT, Span = 100.
o

(ADTT =< 1000) & (Span Length is assumed 100 ft)

Total # of Correct Data (ADTT <1000) |
106686

v =10 | Headway =20 Headway = 40 Headway = 80 'ﬂudny =160 |Headway = 0.5%(first truck's length)

# of Correct Data 43 43 44 48 60 42
Side by Sid
€9 IE8) 04 of MP probabilities 0.06
# of Correct Data
Multipl
= % of MP prohabilities 0.02 0.02 0.02 0.02 0.02 0.02
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Table C10. Multiple Presence Probabilities, 1000 < ADTT < 2500, Span = 100.

(1000 << ADTT < 2500) & (Span Length is assumed 100 ft)

Total £ of Correct Data uul<m=m|l)|
162317

y =10 | Headway =20 Headway = 40 Headway = §0 Headway =160 | Headway = 0.5*(first truck's length)

# of Correct Data 283 346 513 915 1572 385
Side by Sid
€ BYSIC8 | 04 of MP probabilities 0.17 032 0.56 0.97
# of Correct Data
Mnkilo % of MP probabilities

Table C11. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 100.

(2500 < ADTT < 5000) & (Span Length is assumed 100 ft)

Total # of Correct Data (2500 < ADTT < 5000)|

Headway =10 | Headway =20 Headway =160 | Headway = 0.5%(first truck's le

# of Correct Data 1853 2601 4341 14657 3070
Sideby Side| o ¢ \IP probabilities 0.40 055 0.93 065
# of Correct Data 7135 7135 7135 7135 7133 7133

Multipl
e % of MP prohabhilities 152 152 152

Table C12. Multiple Presence Probabilities, ADTT > 5000, Span = 100.

(ADTT = 5000) & (Span Length is assumed 100 ft)

Tnt:l#ofCarrectDahmu<Ann<5|m| o

Headway =160 |Headway = 0.5*(first truck's length)

# of Correct Data 19216 27332 45349 85287 157411 33007

Side by Side

%% of MP probabilities 0.68 097 561

# of Correct Data 79999 79999 79999 79999 79999 79999

Multipls
Y %o of MP probabilities 285 285 285 2385 285 2385
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Table C13. Multiple Presence Probabilities, ADTT < 1000, Span = 180.

(ADTT < 1000) & (Span Length is assumed 180 ft)

| Tohl#ofCorrectDah(A])’n‘d.m |

Headway =160 |Headway = 0.5*(first truck's length)

# of Correct Data

Side by Sid
e DY S8 | 04 of MP probabilities 0.04 0.04 0.04 0.04 0.06 0.04

# of Correct Data

% of MP probabilities

Table C14. Multiple Presence Probabilities, 1000 < ADTT < 2500, Span = 180.

(1000 < ADTT < 2500) & (Span Length is assumed 180 ft)

Total # of Correct Data (1000 < ADTT = 2500) |
162317

Headway =10 Headway = 160 | Headway =6.5"(ﬁrx‘t truck’s length)

# of Correct Data 283 346 513 915 1572
Side by Sid
¢ BY 31| o4 of MP probabilities 017 021 032 0.56 097
# of Correct Data
Multipl
€ | % of MP probabilities 055 0.55 055 0.55 055 0.55

Table C15. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 180.

(2500 < ADTT < 5000) & (Span Length is assumed 180 ft)

Total # of Correct Data (2500 < ADTT = 5000) |

Headway = 10 Headway = 160 | Headway = 0.5"(first truck’s length)|

# of Correct Data 1853 2601 4341 8101 14657 3070

Side by Sid
eOYSICE] o4 of MP probabilities 055 0.93 1.73 313 065

# of Correct Data 9229 9229 9229 9229 9229 9229

Multipl
3 % of MP probabilities 197 197 197 197 1:97 1.97
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Table C16. Multiple Presence Probabilities, ADTT > 5000, Span = 180.

(ADTT = 5000) & (Span Length is assumed 180 ft)

Total # of Correct Data (2500 < ADTT = 5000) |

Headway = 10 Headway =20 Headway = 40 Headway =80 | Headway = 160 |Headway = 0.5*(first truck's length)

# of Correct Data 19216 27332 45349 85287 157411 33007
Side by Side
% of MP probabilities 0.68 0.97 162 561
# of Correct Data 105483 105483 105483 105483 105483 105483
Mslimle % of MP probabilities 376 3.76 3.76 3.76 3.76 3.76

Table C17. Multiple Presence Probabilities, ADTT < 1000, Span = 400.

(ADTT < 1000) & (Span Length is assumed 400 ft)

Total # of Correct Data (ADTT <1000) |
106686

Headway =10 Headway = 160 [Headway = 0.5*(first truck's length)

i # of Correct Data
Side by Sid
€M SN 94 of MP probabilities 0.06
# of Correct Data
Multipl
g % of MP probabilities 0.03 0.03 0.03 0.03 0.03 0.03

Table C18. Multiple Presence Probabilities, 1000 < ADTT < 2500, Span = 400.

(1000 < ADTT < 2500) & (Span Length is assumed 400 ft)

Total # of Correct Data (1000 < ADTT =2500) |

Headway = 10 Headway = 160 |Headway = 0.5*(first truck's length)

# of Correct Data 283 346 513 915 1572

Side by Sid
€ PV SIEe | o4 of MP probabilities 0.17 021 032 0.56 0.97

# of Correct Data 1174 1174 1174 1174 1174 1174

Moultipl
ol % of MP probabilities 0.72 0.72 0.72 0.72 0.72 0.72
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Table C19. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 400.

r

(2500 < ADTT < 5000) & (Span Length is assumed 400 ft)

Total £ of Correct Data (2500 < ADTT < 5000) |

| Side by Side

Multiple

# of Correct Data

Headway = 10

1853

2601

Headway =20

Headway = 40

4341

Headway =

8101

80 Headway = 160 |Headway = 0.5*(first truck's length)

14657

3070

% of MP probabilities

# of Correct Data

13580

0.55

13580

0.93

13580

13580

13580

0.65

13580

% of MP probabilities

290

290

290

2.90

290

290

Table C20. Multiple Presence Probabilities, ADTT > 5000, Span = 400.

(ADTT > 5000) & (Span Length is assumed 400 ft)

Total # of Correct Data (2500 < ADT1 < 5000) |

| side by side

Multiple

# of Correct Data

19216

27332

45349

85287

157411

Headway =160 |[Headway =

0.5*(first truck's length)

33007

%o of MP probabilities

# of Correct Data

0.68

41830

097

41830

1.62

41830

41830

561

41830

41830

% of MP probabilities

149

149

149

149

149

149
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Table C21. Side-by-Side Probability as a Function of Traffic Direction for Site 9759.

Station # 9759 (ap11 = s000)

Total # of Correct Data (2500 = ADTT = 2000) | Headway = 10| Headway = 20 | Headway = 40 | Headway = §0 | Headway = 160 | Headway = 0.3%(truck length)
1854 2073 2605 3997 6697 2091
# of Correct Data 801 895 1139 1753 2930 £84
Same Direction |, \ip probabilities 43 43 44 44 44 42
# of Correct Data 1053 1178 1466 1144 3767 1207
Opps=ing Tt o SR pcbahilies 57 57 56 56 36 58

Table C22. Side-by-Side Probability as a Function of Traffic Direction for Site 8839.

Station # 8839 (ant1>5000)

Total # of Correct Data (2500 = ADTT = 5000) | Headway = 10| Headway = 20 | Headwayv = 40 | Headway = 80 | Headway = 160 | Headwayv = 0.5%(truck length)
1268 172X 2721 5180 9620 1939
# of Correct Data 662 871 1310 2387 4315 952
Sme IRrectiol | NP kil 52 51 48 16 15 19
# of Correct Data 606 851 1411 2793 5305 987
o] ing Directi
RROSE RN ol GEMP probabiliies 48 49 52 54 55 51

Table C23. Side-by-Side Probability as a Function of Traffic Direction for Site 7029.

Station # 7029 (aptr=s000)

Total £ of Correct Data (2800 = ADTT = £000) | Headway = 10| Headway = 20 | Headway = 40 | Headway = 80 | Headway = 160| Headway = 0.5*(truck length)
524 830 1516 1027 5214 1060
# of Correct Data 272 422 734 1408 2516 517
Samelhrection o NP gt 52 51 48 18 48 19
# of Correct Data 252 408 782 1519 2688 543
Do DEeCion, o R it 18 19 52 52 52 51

Table C24. Side-by-Side Probability as a Function of Traffic Direction for Site 9699.

Station # 9699 (antr=s000)

Total £ of Correct Data (ADTT = 1000) Headway = 10| Headway = 20 | Headway = 40 | Headway = 80 | Headway = 160 | Headway = 0.5%(truck length)
2648 4204 7519 14492 28043 5424
# of Correct Data 1402 2239 3994 7608 14866 2895
Samelleechon |o. ENAF potiiiiics 53 53 53 53 53 53
# of Correct Data 1246 1965 3515 6794 13177 2529
vy Diveclion] o ¥ sralabiitics 47 47 47 47 47 47
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APPENDIX D: VEHICLE LOAD EFFECTS

Table D1. Vehicle Load Effects Summary.

Single Lane (Following) Load Effects, Simple Span
Moment Shear
Span | Mean COV Min. Max. Mean CON Min. Max.
20 02 0.39 28 717 5 0.38 3 158
100 936 045 148 7088 39 0.46 10 247
400 8355 0.40 1016 39199 60 0.52 23 628
Single Lane (Following) Load Effects Continnous Span
Moment Shear
Span | Mean @ COV Min. Max. Mean cCov Min. Max.
20 69 0.38 6 333 it 0.36 6 124
100 433 0.47 i3 1330 40 043 10 296
400 2651 053 150 18097 62 052 12 624
Two Lane Load Effects, Simple Span
Moment Shear
Span | Mean COV Min. Max. Mean COV Min. Max.
20 39 038 4 500 ! 044 1 123
100 249 042 27 2835 18 044 ¥ 242
400 11002 = 041 875 96040 108 041 9 971
Two Lane Load Effects Continnous Span
Moment Shear
Span | Mean COV Min. Max. Mean Cov Min. Max.
20 26 042 3 272 g 0.40 1 99
100 190 041 16 1659 16 0.50 1 226
400 4762 041 366 39950 101 041 9 028




Table D2. Comparison of Single Vehicle and Following Load Effects.

Single Vehicle Simple Moment
Span  Mean COV | Minimmm Maximum
20 93 0.35 28 620
50 317 0.39 T 2458

100 g95 0.44 141 5891
200 2267 0.43 284 12777
300 3646 043 425 19678
400 5024 0.43 561 26605

Following Vehicles Simple Moment

Span  Mean COV | Minimum Maximum

20 93 0.39 28 717

50 318 0.43 71 2698
100 936 0.45 148 TO88
200 3500 0.39 392 18416
300 5929 0.40 637 29330
400 8355 0.40 1016 39199

Table D3. Vehicle Comparison to A, B, C Moment Overload Limits.

Span =20 Percentage Span=350 | Percentage Span=100 Percentage
# of vehicles below C 42730464 | 99.993696 | 42671696 | 99 8561726 42690121 | 99 8992189
# of vehicles between B & C 1664 0.0038939 57568 0.13471506 39896 0.09336076
# of vehicles between A & B 845 0.0019774 1521 0.0035593 1135 0.00265602
# of vehicles above A 177 0.0004142 2373 0.00535306 2006 0.00469425
total # of vehicles above C 2686 0.0062855 61462 0.14382742 43037 0.10071102

Span =200 Percentage Span=2300 Percentage Span=400 Percentage
# of vehicles below C 42722501 | 99975062 | 42727221 | 999861068 @ 42728042 @ 99988028
# of vehicles between B & C 8410 0.0196803 4067 0.0095172 3425 0.00801485
# of vehicles between A & B 1192 0.0027894 1251 0.00292747 1357 0.00294151
# of vehicles above A 1055 0.0024688 619 000144852 434 0.0010156
total # of vehicles above C 10657 0.0249385 5937 001389319 5116 0.01197197

*Note these are based on simple span moments; results will shift somewhat if based on other load effects/span
conditions. Results are based on a pool of 42,733,158 vehicles from the WIM data.
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Table D4. Special Permit Record Load Effects.

Maximum Load Effects

Mean Load Effects Between A and C

Moment (k-ft) Shear (k) Moment (k-ft) Shear (k)
Span (ft)  simple cont. simple cont. Span (ft)  simple cont. simple cont.
20 401 279 91 92 20 316 223 68 67
50 1434 1163 133 134 50 1089 860 103 102
80 2939 2207 154 155 80 2248 1549 125 125
100 2042 2704 181 180 100 3080 1900 135 134
200 11028 5299 243 243 200 8147 3898 176 171
300 18701 8467 265 265 300 13692 6078 190 186
400 26391 11572 275 276 400 19115 8361 198 198
Mean Load Effects Above Overload A Mean Load Effects Between B and C
Moment (k-ft) Shear (k) Moment (k-ft) Shear (k)
Span (ft)  simple cont. simple cont. Span (ft)  simple cont. simple cont.
20 396 285 90 90 20 312 219 67 66
50 1393 1126 133 128 50 1019 842 101 95
80 2873 2030 162 165 80 2208 1490 123 124
100 3950 2466 179 179 100 3021 1820 133 131
200 10843 5106 235 231 200 8017 3813 173 167
300 18031 8145 253 249 300 13464 5946 186 182
400 25405 11175 263 264 400 18802 8142 195 194
5,000,000
4,000,000 valid 66275263
" Missing 0
Mean 90.5337
Std. Error of Mean .003737
5 3,000,000 Median 86.43
g Mode 96.358
= Std. Deviation 30.43304
g Variance 926.018
(18 Skewness 2313
2,000,000 Std. Error of Skewness .000
Kurtosis - 671
Std. Error of Kurtosis .001
Range 740.139
1,000,000 Minimum 28.815
Maximum 768.95
Sum 6000145369.18

Figure D1. Frequency Histogram of Single Vehicle Moments, 20 ft Simple Span.
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5,000,000
Valid 66275263
il Missing 0
Mean 220.915
4,000,000+ Std. Error of Mean 1008934
Median 211.982
Mode 113.927
E 3,000,000 Std. Deviation 72733
@ Variance 5290.213
E’ Skewness 584
] Std. Error of Skewness 000
2,000,000 Kurtosis 1185
Std. Error of Kurtosis 001
Range 2341.268
1,000,000 Minimum 58.0016
Maximum 2400.26
Sum 14641250570.7

0- 1 T T— T T
0 500 1000 1500 2000. 2500.

Figure D2. Frequency Histogram of Single Vehicle Moments, 40 ft Simple Span.
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Figure D3. Frequency Histogram of Single Vehicle Moments, 100 ft Simple Span.
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Valid 66275263
N Missing 0
Mean 839.114
Std. Error of Mean .03702
Median 794.987
Mode 1136.079
Std. Deviation 301.434
Variance 90862.603
Skewness 1.017
Std. Error of Skewness 000
Kurtosis 3.189
Sta. Error of Kurtosis .001
Range 10053.801
Minimum 171.1183
Maximum 10224.92
Sum 55612526313.7
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1,000,000

Figure D4. Frequency Histogram of Single Vehicle Moments, 160 ft Simple Span.

Valid 66275263
N Missing 0
Mean 1611.558
Std. Error of Mean 0731
Median 1528.83
Mode 590.843
Std. Deviation 595.191
Variance 354252.420
Skewness .850
Std. Error of Skewness .000
Kurtosis 2441
Std. Error of Kurtosis .001
Range 18018.908
Minimum 337.0619
Maximum 18355.97
Sum 106806488394
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Figure D5. Frequency Histogram of Single Vehicle Moments, 200 ft Simple Span.
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Median 2018.725
Mode 705.106
Std. Deviation 791 841
Variance 627013.32
Skewness 814
Std. Error of Skewness 000
Kurtosis 2.305
Std. Error of Kurtosis .001
Range 23291.5379
Minimum 455 3121
Maximum 23746.85
Sum 140968088570
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Frequency

Figure D6. Frequency Histogram of Top 20% of Single Vehicle Moments, 20 ft Simple Span.

Frequency

Figure D7. Frequency Histogram of Top 20% of Single Vehicle Moments, 40 ft Simple Span.
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Frequency

5,000,000

valid 13305624

4,000,000 N
I Missing 0
Mean 1257.72
Std. Error of Mean 06721
Median 1183.07
3,000,000 Mode 1136.079
Std. Deviation 245184
Variance 60115.344
Skewness 3.052
2,000,000 Std. Error of Skewness 001
Kurtosis 12.817
Std. Error of Kurtosis 001
Range 9692.67
1,000,000 Minimum 532 244
Maximum 10224.02
Sum 167348132661
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0

Figure D8. Frequency Histogram of Top 20% of Single Vehicle Moments, 100 ft Simple Span.
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Figure D9. Frequency Histogram of Top 20% of Single Vehicle Moments, 160 ft Simple Span.
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4,000,000
Valid 13305624
3,000,000 . Missing a
Mean 3235125
- Sta. Efror gf Mean 1604
e Megian 3054774
g Modge 2051.45
o 2,000,000 Sta. Deviation 585.288
ﬂ Variance 342562738
w Skewness az52
Sta. Error of SKEWness 001
Kurtosis 13.572
1,000,000 Sta. Error of Kurtosis 001
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Sum 43045350886 4
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Figure D10. Frequency Histogram of Top 20% of Single Vehicle Moments, 200 ft Simple Span.
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Frequency

Figure D11. Single Lane (Following) Moment, 20” Simple Span.

Following vehicle simple moment

4,000,000
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2,000,000~
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o I & 2 I T 1
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Span 20
Statistics
Span20
Valid 29314766
Missing 0
Mean 92.2845
Median 87.34475
Mode 55.86
Std. Deviation 35.7285
Variance 1276.527
Range 688.6745
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Maximum 716.856

Mean = 91 48220351161

Stel. Dev. = 36.6634200964

N=123518,183
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Following vehicle simple moment

4,000,000

3,000,000

2,000,000

Frequency

1,000,000

Figure D12. Single Lane (Following) Moment, 100’ Simple Span.

ch 1 1 s
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Span100
Statistics
Span100
Valid 26962016
Missing 0
Mean 936.03384
Median 859.77975
Mode 1106.497
Std. Deviation 417.92848
Variance 174664.217
Range 6940.1895
Minimum 148.0295
Maximum 7088.219

Mean = 936.5271753082

Std. Dev. = 424 9624136940

N = 26,969,237
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Following vehicle simple moment
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Figure D13. Single Lane (Following) Moment, 400’ Simple Span.
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Span400
Valid 16374081
Missing 0
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Median 8147.077
Mode 10768.75
Std. Deviation 3365.003
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Range 38183.035
Minimum 1016.265
Maximum 39199.3

Q0000 L

Mean = 3363.83551 358114

Std. Dev. = 3413.7563092446

N=16,378111

176



Following vehicle simple shear

4,000,000 Mean = 21 5813937373
Stel. Dev,. = 84757949280
M = 42 850 470
3,000,000
.
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o
2" 2,000,000
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1] 100 200 300 400
Span20
Statistics
Span20
Valid 42643736
Missing 0
Mean 21.6783
Median 21.5203
Mode 10.27425
Std. Deviation 8.326430
Variance 69.329
Range 152.680687
Minimum 5.009213
Maximum 157.6899

Figure D14. Single Lane (Following) Shear, 20’ Simple Span.
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Following vehicle simple shear
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Statistics

Span100

Valid 42471020

Missing 0
Mean 39.32824
Median 37.1555
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Std. Deviation 17.851
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Range 236.5455
Minimum 10.2392
Maximum 246.7848

Figure D15. Single Lane (Following) Shear, 100” Simple Span.

Mean = 39.0590479330

Stel. Dev. = 18.3870913532

N = 42 860,470
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Following vehicle simple shear
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Statistics
Span400
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Missing 0
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Std. Deviation 31.04334

Variance 963.689

Range 604.498

Minimum 23.19

Maximum 627.6887

Figure D16. Single Lane (Following) Shear, 400° Simple Span.

Mean = 61 7656620883
Stel. Dew. = 32. 2796725027

N = 42 860,470
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Frequency

Figure D17. Single Lane (Following) Moment, 20° Continuous Span.

Following vehicle continuous moment
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Following vehicle continuous moment

5,000,000 Mean = 434 .51
Std. Dev. = 213.001
M = 42 850 470
4,000,000
& 3,000,000
c
[T
3
o
a
|
'S
2,000,000
1,000,000
0= T T T
2000 4000 G000
Span100
Statistics
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Missing 0
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Std. Deviation 201.56097
Variance 40626.825
Range 1314.81
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Maximum 1330.15

Figure D18. Single Lane (Following) Moment, 100’ Continuous Span.
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Following vehicle continuous moment

4,000,000 Mean = 2641 91
Sted. Dev. = 1427 062
M =42 860470
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Figure D19. Single Lane (Following) Moment, 400 Continuous Span.
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Following vehicle continuous shear
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Figure D20. Single Lane (Following) Shear, 20’ Continuous Span.

Mean = 21 9121061523
Std. Dev. = 8.567 2541037

N = 42 860,470
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Following vehicle continuous shear
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4,000,000
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Figure D21. Single Lane (Following) Shear,100’
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Following vehicle continuous shear
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Figure D22. Single Lane (Following) Shear,400’
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Side by Side vehicle simple moment

£00,000

500,000

400,000

300,000

200,000

100,000

\ 3 A i o
= = a8 B =
span20
Statistics
span20
N Valid 5742444
Missing 0
Mean 39.3291
Std. Error of Mean .006239
Median 37.427093
Mode 39.228443
Std. Deviation 14.95254712
Variance 223.579
Minimum 3.9134401000
Maximum 500.283260
Sum 225845373.246

Figure D23. Two Lane Moment, 20’ Simple Span. .
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Side by Side vehicle simple moment
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Figure D24. Two Lane Moment, 100’ Simple Span.
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Side by Side vehicle simple moment
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Figure D25. Two Lane Moment, 400’ Simple Span.
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Side by Side vehicle simple shear

F00,000-]
=
e
@ 400,000
3
o
1]
|
T
200,000
S I ) g T T
[ ] Lo ] L] ] = =]
[} [}
span20
Statistics
span20
N Valid 5742444
Missing 0
Mean 8.407
Std. Error of Mean .001478
Median 7.7848
Mode 7.22
Std. Deviation 3.54332
Variance 12.555
Minimum .89371
Maximum 123.203
Sum 48278474.58

Figure D26. Two Lane Shear, 20’ Simple Span.
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Side by Side vehicle simple shear
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Figure D27. Two Lane Shear, 100’ Simple Span.
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Side by Side vehicle simple shear
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Figure D28. Two Lane Shear, 400’ Simple Span.
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Side by Side vehicle contimious moment
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Figure D29. Two Lane Moment, 20’ Continuous Span.
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Side by Side vehicle continuous moment
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Figure D30. Two Lane Moment, 100° Continuous Span.
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Side by Side vehicle continnous moment
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Figure D31. Two Lane Moment, 400’ Continuous Span.
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Side by Side vehicle continuous shear
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Figure D32. Two Lane Shear, 20’ Continuous Span.
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Side by Side vehicle continuous shear
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Figure D33. Two Lane Shear, 100’ Continuous Span.
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Frequency

Side by Side vehicle continuous shear
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Figure D34. Two Lane Shear, 400’ Continuous Span.
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Figure D35. Simple Span Moment Ratios.
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Continuous Moment ratio
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Figure D36. Continuous Span Moment Ratios.
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Figure D37. Simple Span Shear Ratios.
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Continuous Shear Ratio
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Figure D38. Continuous Span Shear Ratios.
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APPENDIX E: BRIDGE STRUCTURE DEAD LOADS

Table E1. Nominal Load Effects for Wearing Surface (Dw) (all bridges).

SIMPLE SPAN

CONTINUOUS SPAN

moment | shear | moment | shear
L s Dw (kip-ft) Dw (kips) Dw (kip-ft) Dw (kips)
20 4 5.4 1.1 5.4 1.4
20 G 8.1 1.6 8.1 2.0
20 B 10.8 2.2 10.8 2.7
20 10 13.5 2.7 13.5 34
20 12 16.2 3.2 16.2 4.1
50 4 338 2.7 338 34
50 B 50.7 4.1 50.7 5.1
50 B 67.6 5.4 67.6 6.8
50 10 84.5 6.8 84.5 8.4
50 12 101.4 8.1 101.4 10.1
g0 4 86.5 4.3 86.5 54
g0 B 129.8 6.5 129.8 8.1
G B 173.0 8.6 173.0 10.8
g0 10 216.3 10.8 216.3 135
g0 12 259.5 13.0 259.5 16.2
100 4 135.2 5.4 135.2 6.8
100 G 202.8 8.1 202.8 10.1
100 g 270.3 10.8 270.3 13.5
100 10 337.9 13.5 337.9 16.9
100 12 4055 16.2 4055 20.3
200 4 540.7 10.8 540.7 13.5
200 B 811.0 16.2 811.0 203
200 B 1081.3 21.6 1081.3 27.0
200 10 1351.7 27.0 1351.7 338
200 12 1622.0 324 1622.0 40.6

Table E2. Nominal Load Effects for Prefabricated Components (Dp), Prestressed Concrete I-
Beam Bridge.

Prestressed Conc

MOMENT SHEAR | SHEAR

|-Girder Bridge (S &C) Simple | Continuous
L 5 Dp {kip-ft)  Dp (kips] Dp ikips)

20 all spacing 47.9 4.3 5.4

50 190.9 15.3 19.1

a0 816.4 40.8 51.0

100 12379 45.5 61.9

200 5650.0 113.0 141.3
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Table E3. Nominal Load Effects for Prefabricated Components (Dp), Spread Box Beam Bridge.

Box Beam Bridge MOMENT |SHEAR |SHEAR

(spread) (S & C) Simple | Continuous
L = Dp (kip-t}  Dp ikips) Dp (kips)

20 all spacing 23.0 5.0 8.0

A0 209.0 17.0 209

80 516.0 31.0 384

100 1000.0 40.0 50.0

200 5700.0 114.0 142.5

Table E4. Nominal Load Effects for Prefabricated Components (Dp), Steel Girder Bridge.

Steel Girder Bridge | MOMENT SHEAR  SHEAR
(S&C) |Simple Continuous

L 5 Dp (kipft) | Dp (kips) |Dp (kips)
20 4 7.0 0.7 0.9
50 4 27.0 2.2 2.7
g0 4 184.0 9.2 11.5
100 4 329.0 13.2 16.5
200 4 2780.0 55.6 695
20 6 £ 0.8 0.9
&0 6 32.0 2.6 3.2
80 B 205.0 103 12.8
100 6 361.0 14.4 18.1
200 6 3303.0 66.1 82.6
20 g 10.0 1.0 1.3
50 g 450 3.6 4.5
80 g 228.0 11.4 143
100 g 386.0 15.4 19.3
200 g 3790.0 75.8 94.8
20 10 12.0 1.2 1.4
50 10 54.0 4.3 5.4
80 10 246.0 12.3 15.4
100 10 407.0 16.3 204
200 10 4190.0 83.8 104.5
20 12 14.0 1.4 1.7
50 12 65.0 5.2 6.5
80 12 281.0 14.1 17.6
100 12 773.0 258 322
200 12 4875.0 a5 121.9
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Table ES. Nominal Load Effects for Prefabricated Components (Dp), Side-by-Side Box Beam

Bridge.
Box Beam Bridge MOMENT |SHEARE.  |SHEAR
(side by side) (S&C) Simple Continuous
L Dp (kip-ft) |Dp (kips) |Dp (kips)
20 24.00 5.2 5.2
500 light 215.0 15.0 22.0)
80| heams 534.0 32.0 40.0
100 1030.0 41.0 52.0
200 8871.0 117.0 147.0
20 32.0 5.9 10.9
500 heavier 286.7 24.0 29.3
80 beams 8453 427 53.3
100 13733 b4.7 69.3
200 7828.0 156.0 196.0

Table E6. Nominal Load Effects for Site-cast Components (Ds), All Girder Bridges Except RC.

Girder Bridge

MOMENT | SHEAR  |SHEAR

{all but RC} (3 &C) Simple Continuous
L 5 Ds (kip-ft} Ds (kips) Ds ikips)
20 4 R5.0 55 5.8
50 4 183.0 14.6 18.3
80 4 463.0 23.2 28.9
100 4 581.0 27.2 341

200 4 27250 £4.5 58.1
20 B 75.0 7.5 33
&0 G 242 0 19.4 242
80 5 533.0 N 396
100 B 8931.0 7.2 466
200 B 37250 74.5 893.1
20 B 893.0 9.3 11.6
50 B 300.0 24.0 30.0
80 B 782.0 391 489
100 B 1150.0 46.0 57.5
200 B 4600.0 82.0 116.0
20 10 116.0 11.6 14.4
50 10 376.0 301 7.6
80 10 984.0 452 51.5
100 10 1447 .0 57.9 72.4
200 10 5788.0 115.8 1447
20 12 142 0 14.2 17.8
&0 12 462.0 37.0 462
80 12 1207.0 G0.4 75.4
100 12 1775.0 71.0 58.8
200 12 7100.0 142.0 W5
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Table E7. Nominal Load Effects for Site-cast Components (Ds), Reinforced Concrete Girder

Bridge.
Reinforced Concrete | MOMENT | SHEARE. | SHEAR
Girder Bridge (S&C) Simple Continuous
L 3 Ds {kip-ft) Ds {kips) Ds {kips)
20 4 71.0 11.0 13.8
50 4 3420 26.0 325
80 4 1100.0 2.0 5.0
100 4 1877.0 73.0 3.3
20 G B6.0 11.3 14.1
50 G 463.0 337 421
80 B 1357.0 55.0 81.3
100 B 22570 58.0 110.0
20 B 100.0 13.3 16.6
50 B 530.0 38.7 48 4
B0 3 16220 727 80.9
100 B 25720 100.0 1260
20 10 116.0 15.3 19.1
50 10 543.0 47.0 £8.8
80 10 1811.0 87.0 108 8
100 10 3049.0 118.0 147 5
20 12 157.0 21.0 26.3
50 12 769.0 570 713
80 12 2134.0 102.0 127 5
100 12 3589.0 139.0 173.8
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APPENDIX F: PROJECTED LIVE LOAD EFFECTS

See Part 11 of this document.
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APPENDIX G: LIVE LOAD FACTORS

See Part 11 of this document.
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APPENDIX H: EXAMPLE CALCULATIONS

See Part 11 of this document.
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