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Bridge Layout

Bridge Length (ft)
Roadway Width (ft)
Number Striped Lanes
Barrier Width (ft)
Est. Overhang = XX% GS
Number of Girders

Cross Section Trial
{Number of Girders

Girder Spacing (ft)
17.35
1341
1093

9.22
797
7.02
6.28
5.67
5.18
4.76

Girder Spacing

Dverha_ng_ = 18.9% of Girder Spacing

Bridge Width = Roadway Width + 2 * Barrier Width

Overhang
347
268
219
184
159
140
126
113
1.04
0.95

Calculated Overhang

175

Roadway Width
56.00
56.00
56.00
56.00
56.00
56.00
56.00
56.00
56.00
56.00

Overhang

Bridge Width
59.00
59.00
59.00
59.00
59.00
59.00
59.00
59.00
59.00
59.00

Bridge
59.00
8.00 ft of Shoulder

Roadway
56.00

NonComposite Bridge Information
Type of Decking
DC1 Deck Only Loading (psf)

Composite Bridge Information
Deck f'c (psi)

Structural Deck Thickness (in)
Sacrificial Concrete Deck (in)
Haunch from Top of Web (in)
Stay-in-Place (SIP) Forms?
Weight of SIP (psf)

Depth of SIP (in)

Shear Connector Diameter (in)
Shear Connector Fu (ksi)

DC1 Deck Only Loading (psf)

Fatigue (AASHTO 10th Edition Applied)
Design Life (yrs)
Average Daily Truck Traffic Single Lane (ADTT)s,

If ADTT > 974 Fatigue | Controls.

User Defined Truck? (up to 9 Axles)

15t Axle (kips) and Spacing to Next Axle (ft)
2nd Axle (kips) and Spacing to Next Axle (ft)

3rd Axle (kips) and Spacing to Next Axle (ft)

4th Axle (kips) and Spacing to Next Axle (ft) i

Sth Axle (kips) and Spacing to Next Axle (ft)
6thAxle (kips) and Spacing to Next Axle (ft)

7th Axle (kips) and Spacing to Next Axle (ft) -

8th Axle (kips) and Spacing to Next Axle (ft)

108.75

sth Axle (kips)

User Vehicle Live Load Factor

Apply Lane Load to User Truck? -

Single Lane or 2 or More Lane Distribution Factor?

User Vehicle Impact Factor for Str 1/ Serv I Design

Check For LLDF (Warning if Violation)

Fatigue | Controls

Line Girder Dead Loading

DC1 Girder Deck (Ib/ft)

DC2 Barrier (Ib/ft)

DC1 (no stl) + Additional DC1 (Ib/ft)
DC2 +Additional DC2 (Ib/ft)

DW (Ib/f)

Add'I DC1 on Bridge (Overhang Haunch, Utiities, etc) (Ib/ft)

Max % on Additional DC1 on Girder
DC2 Barrier Load (Ib/ft)

Max % on Girder

Add'l DC2 on Bridge Utilities, etc) (Ib/ft)
Max % Additional DC2 on Girder
Wearing Surface (psf)

% Misc Stl for Diaphrams, etc

Construction Loading

AT END OF OVERHANG FOR LATERAL BENDING
Construction w (Ib/ft)

Construction p (Ib)

1/2 of Deck Overhang Weight (Ib/ft)

_ Construction w (Ib/ft)
~ Construction p (Ib)

May be O for many types of decking

95.15625

ADDITIONAL CONSTRUCTION VERTICAL BENDING ON GIRDER
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Yield Strength (ksi)

Bridge Length (ft)

Girder Spacing (ft)

Number of Girders
Overhang (18.9% of Girder Spacing) (ft)
Barrier Width (ft)

Lateral Bracing Locations in Span (ft)
Enter Support Bracing at End of Span (ft)
Distance from End to 1ST Brace (ft) = 0
Distance from End to 2nd Brace (ft)
Distance from End to 3rd Brace (ft)
Distance from End to 4th Brace (ft)
Distance from End to 5th Brace (ft)
Distance from End to 6th Brace (ft)
Distance from End to 7th Brace (ft)

Distance from End to 8th Brace (ft)

Use AASHTO Appendix A.6 for Strength?
(No Limits Strengths to AASHTO 6.10.8)

Calculate Cb Factors or Use Cb = 1?

50

55

9.25

175

1.5

20
35
55

Calc Cb

For Diaphragms
For Approach/Clearance

Consider W40 & W44?

Limit Maximum L/D to

Min Depth (in) (If Want min WXX use XX )
Max Depth (in) (If want max WXX use XX)

x for Deflection Limit in L/x
(If Deflections not Considered enter Low Number)

Is Compression Flange Fully Braced For Construction?
Is Compression Flange Fully Braced For Final State?

Maximum Accepted Performmance Ratio

Override Calculated Lateral Distribution Factors?
Single Lane Moment

Two Lane Moment

Fatigue Moment

Single Lane Shear

Two Lane Shear

No

30 d>=22.0

12 >= W12
36 <= W36

800

No
Yes

1.00



Bridge Width (ft)
Roadway Width (ft)

Shoulders (ft each side)

4 Striped Lanes and 4 Design Lanes

Run Design

|
|
i

Lightest 10 Sections (see to the right for additional Information)

4 Double for One-Sided Shoulder

UPDA]

Str |, Serv Il, Constr Fatigue Deflection L/D Defl Mn/My Weight (tons)
W30X116 W30X116 W30X116 22.0 L/1553 1.92 22.3
W33X118 W33X118 W33X118 20.1 L/1821 1.93 22.7
W30X124 W30X124 W30X124 21.9 L/1642 1.87 229
W27X129 W27X129 W27X129 23.9 L/1456 1.81 24.8
W33X130 W33X130 W33X130 19.9 L/1978 1.84 25.0
W24X131 W24X131 W24X131 26.9 L/1259 1.75 25.2
W30X132 W30X132 W30X132 21.8 L/1723 1.83 25.4
W36X135 W36X135 W36X135 18.5 L/2277 1.87 26.0
W33X141 W33X141 W33X141 19.8 L/2116 1.77 27.1
W27X146 W27X146 W27X146 24.1 L/1630 1.65 28.1

W30 xWlle UERKS, R
Cas S&eser o  Je¢

If No Section is Shown that Meets all the Criteria, See Sections to the Right
If No Sections are Shown to the Right, There is No W Section that Meets Design and Criteria

If Mn/My is Low (~0.70 is Elastic LTB), Lighter Section Possible with Cross-Frame Changes for Unbraced Lengths

the W33xé
6&'&&’2&4@ M‘;??f“&:f ET
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Kur pan s 72
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Yield Strength (ksi) 50 Bridge Width (ft) 59.00 Consider W40 & W44 Beams? No
Bridge Length (ft) 55 Roadway Width (ft) 56.00 L/D Limited to 30
Girder Spacing (ft) 9.25 Shoulders (ft) each side - Double for One Sided 4.00 Minimum Depth Beam (in) w12
Number of Girders 7 4 Striped Lanes and 4 Design Lanes Maximum Depth Beam (in) w3e
Overhang (18.9% of Girder Spacing) (ft) 1.75
Barrier Width (ft) 15 Composite Design 8 in Structural Deck with 2 in SIP Forms
Barrier Load on Girder (Ib/ft) 125
DC Deck Only Loading (psf) 106.25 AASHTO HL93 Loading and
Wearing Surface (psf) 25 No User Defined Vehicle Compression Flange Laterally Braced for Final State
Additional DC1 Load on Girder (Ib/ft) o Unbraced
Additional DC2 Load on Bridge (Ib/ft) 50 Length # Lb Cb
Strength Design Uses AASHTO Appendix A6 1 20.00 1.40
AT OVERHANG FOR LATERAL FLANGE BENDING 2 15.00 1.01
Construction w (Ib/ft) 275 Fatigue Design Life (yrs) 75 3 20.00 1.40
Construction p (Ib) 3000 Fatigue ADTTg, 1200 Fatigue | Controls
1/2 of Deck Overhang Weight (Ib/ft) 95.15625
ADDITIONAL VERTICAL BENDING ON GIRDERS Limit States Checked
Exterior - Construction p (Ib) 3000 Strength | & II
Exterior - Construction w (Ib/ft) 275 Service Il
Constructability
% Misc Stl for Diaphrams, etc 5% Fatigue
Deflection
DEFLECTION LIMIT (x for Deflection Limit in L/x) 800 7
STRENGTH I/1l Fatigue Deflection
SERVICE Il Fatigue | Controls
Girder Shear  Constructability (ADTT)SL= 1200 Overall for all criteria
Uniform Load Deflect ~ Weight Strength | Service Il  Constructabil Maximum Deflection |Maximum
Section L/D___ w/stiforDCL(b/ft) L/Num __(tons) _ Mn/My PR PR PR PR PR Controlling |Section PR PR PR
W30X116 22.0 1038.4 L/1553 22.3 1.92 0.44 0.87 0.96 0.98 0.98 Construction |W30X116 0.91|W30X116 0.52 0.98 Construction
W33x118 20.1 1040.5 L/1821 22.7 1.93 0.41 0.80 0.90 0.81 0.90 Service Il (W33X118 0.84|W33X118 0.44] 0.90 Service Il
‘W30x124 21.9 1046.8 L/1642 239 1.87 0.42 0.84 0.91 0.87 0.91 Service Il (W30X124 0.85|W30X124 0.49 0.91 Service Il
W27X129 239 1052.1 L/1456 24.8 1.81 0.45 0.88 0.93 0.92 0.93 Service Il 'W27X129 0.87|W27X129 0.55. 0.93 Service Il
W33X130 19.9 1053.1 L/1978 25.0 1.84 0.39 0.75 0.81 0.69 0.81 Service Il W33X130 0.76|W33X130 0.40 0.81 Service Il
W24x131 26.9 1054.2 L/1259 25.2 175 0.51 0.95 0.97 0.75 0.97 Service Il 'W24X131 0.91|W24x131 0.64. 0.97 Service Il
W30X132 21.8 1055.2 L/1723 25.4 1.83 0.40 0.81 0.86 0.79 0.86 Service Il (W30X132 0.80|W30X132 0.46 0.86 Service Il
W36X135 18.5 1058.4 L/2277 26.0 1.87 0.34 0.69 0.76 0.62 0.76 Service Il (W36X135 0.70|W36X135 0.35 0.76 Service Il
W33x141 19.8 1064.7 L/2116 27.1 177 0.37 0.71 0.75 0.61 0.75 Service Il (W33X141 0.70jW33X141 0.38 0.75 Service Il
W27x146 241 1069.9 L/1630 28.1 1.65 0.46 0.82 0.81 0.57 0.82 Strength | (W27X146 0.76|W27X146 0.49 0.82 Strength I/l
W24x146 26.7 1069.9 L/1369 28.1 1.67 0.48 0.89 0.88 0.65 0.89 Strength | (W24X146 0.81|W24x146 0.58 0.89 Strength I/l
‘W21X147 29.9 1071.0 L/1146 28.3 171 0.49 0.97 0.96 0.75 0.97 Strength | \W21X147 0.88|W21X147 0.70 0.97 Strength I/l
‘W30X148 215 1072.0 L/1898 28.5 1.74 0.38 0.74 0.77 0.65 0.77 Service Il 'W30X148 0.71|W30X148 0.42 0.77 Service Il




LIST OF ALL W SHAPES RANKED FROM STRENGTH 1, SERVICE 1l & CONSTRUCTION

ENTER W SECTION FOR MORE INFORMATION Weight (Ib/fe) Top 20 That Meet Min Depth, Max Depth & W40 & W44 Limits
W33x118 Composite 118 shape Strengen /1 Sevicell  Construction  fatgue  Deflection  Overall
"R R " o R "
Wi os7 06 038 091 0s2 098
OVERALL PERFORMANCE FOR W33X118 w33xi1s 0.80 090 081 0384 0.44 0.90]
wioxize o 051 087 oss 049 091
Strength I/l Service Il Construction Fatigue Deflection Overall (W27X129 0.88 093 0.92 087 055 0.93
PR o R PR R wiaso  os 081 069 076 040 o8t
o805 0495 os1 o0sa2 oass 095 waasi oss 07 075 091 064 07
Inlb# At Centerline Inlb# At Critical Brace At Centerline Equal to Service Il 'W30x132 081 0.86 0.79 0.80 0.46 0.86
2 1 /1821 W36X135 069 076 0.62 070 035 0.76
wia o 075 0s1 o7 038 075
| W27X146 0.82 081 057 0.76 0.49 0.82
PERFORMANCE BY UNBRACED LENGTH FOR W33X118 w2ax146 0.89 088 065 0.81 058 0.89
Compression Flange Laterally Braced for Final State Strength I/Il W21X147 0.97 0.96 075 0.88 0.70 0.97|
Unbraced Lengthi Unbraced Length (ft) Lb Range PR Mn/My [ W30X148 0.74 077 065 071 0.42 0.77|
1 20 0-20ft 0.757 1934 1.401 'W36X150 0.64 068 052 0.64 032 0.68
2 15 20-35ft 0.805 1934 1.006 W33x152 0.68 0.70 054 0.65 036 0.70|
3 20 35-55ft 0.757 1934 1401 | W36X160 0.62 064 0.48 0.60 031 0.64
wonast o077 o7 0s1 069 0.6 077
waesz  om 080 oss on 0s4 083
waiass  oso 086 06 077 063 050
wsaxies o3 064 oas 059 033 o6
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W33X118 Composite Consider W40 & W44 Beams? No Minimum Depth Beam W12
395 - 8 2 L/D Limited to 30 Maximum Depth Beam W36 SERVICE Il near Centerline
Yield Strength (ksi) 50 DC1 (ft-k) 327.3 5x=359.0in"3
Bridge Length (ft) 55 Bridge Width (ft) 59.00 DC2 (ft-k) 66.2 53n=502.0in"3
Girder Spacing (ft) 9.25 Roadway Width (ft) 56.00 DW (ft-k) 75.6 53n=502.0in"3
Number of Girders 7 Shoulders (ft) each side - Double for One Sided 4.00 HL93 LLHIM (ft-k) LLF = 1.75 937.0 $n=562.6in"3
Overhang (18.9% of Girder Spacing) (ft) 175 4 Striped Lanes and 4 Design Lanes.
Barrier Width (ft) 15 Lateral Distribution Factors Serv Il Stress a5
Barrier Load on Girder (Ib/ft) 125 8 in Structural Deck with 2 in SIP Forms Single Lane/Multi-Lane Serv Il Allow 475
DC Deck Only Loading (psf) 106.25 Deck f'c (psi) 4000 Moment LLDF =0.584,0.785 & >
Wearing Surface (psf) 25 Haunch from Top of Web (in) 2 Fatigue LLDF  =0.486
Additional DC1 Load on Girder (Ib/ft) 0 Nominal Girder DC1 (Ib/ft) 8655 Shear LLDF  =0.730,0.901 LIVE LOAD DEFLECTION 1n=17199.7 in*4
Additional DC2 Load on Bridge (Ib/ft) 50 Nominal Girder DC2 (Ib/ft) 175.0 LL Defl (in) 0.36 =1/1821
Nominal Girder DW (Ib/ft) 200.0 Allowable (in) 0.825 =L/800
AT OVERHANG FOR LATERAL FLANGE BENDING 0 g 319
Construction w (Ib/ft) 275 AASHTO HL93 Loading and
Construction p (Ib) 3000 No User Defined Vehicle FATIGUE Cat C' at Critical Brace
1/2 of Deck Overhang Weight (Ib/ft) 95.15625 Fat Moment (ft-k) LLF = 1.75 2775 Sfat=576.6in"3
ADDITIONAL VERTICAL BENDING ON GIRDERS Fat Stress (ksi) 1011
Exterior - Construction p (Ib) 3000 Fat Allow (ksi) 12.00
Exterior - Construction w (Ib/ft) 275 G PR 1
% Misc Stl for Diaphrams, etc 5% STRENGTH I/1l SHEAR at Support
DC1 (k) 286
DEFLECTION LIMIT (x for Deflection Limit in L/x) 800 DC2 (k) 48
DW (k) 55
Fatigue Design Life (yrs) 7 151463.75 HLO3 LLHIM (K) LLF = 1.75 875
Fatigue ADTTSL 1200 Fatigue I Controls
vu (k) 2032
Vn (k) 501.1
STRENGTH I/1I Compression Flange Laterally Braced for Final  LLF=1.75
Lb (ft) DC (ft-k) DC2 (ft-k) DW (ft-k)  HLO3 LLHIM (ft-k) Mu (ft-k) =3 Mn (ft-k) perf Ratio
1 20 364.2 61.25 70.0 887.5 21899 1.40 28922 0.757
2 15 393.4 66.171875 756 937.0 23276 101 28922 0.805
3 20 364.2 61.25 70.0 8878 21904 1.40 28922 0.757
Strength Design Uses AASHTO Appendix A6 CONSTRUCTION <0.60Fy RpcFy=1.16*50
Lb(ft)  Mconstr(ft-k)  Mlat (ft-k) AF Affl (ksi) PerfRatio  fbusAffl (ksi)  PerfRatio fbu+1/3Affl (ksi  Fnc (ksi) perf Ratio
1 20 656.9 185 14 186 062 405 0.81 282 555 051
2 15 709.7 1.7 12 108 0.36 345 0.69 273 6.5 059
3 20 656.9 185 14 186 0.62 405 0.81 28.1 55.5 051
DEAD LOAD DEFLECTIONS (Max Loaded Girder) 0 0.10L 0.20L 0.30L 0.40L 0.50L 0.60 0.70L 0.80L 0.90L L
Distance (ft) 0 55 1 165 2 275 33 385 a 495 55
Ix (in"4) = 5900.0 DCl(in)  0.000 0327 0.619 0.847 0.992 1.041 0.992 0.847 0.619 0.327 0.000
122033 Dc2(in) 0000 0.032 0.060 0.082 0.096 0.101 0.096 0.082 0.060 0.032 0.000
13n (in"4) = 12293.3 DW (in) __0.000 0.036 0.069 0.094 0.110 0.116 0.110 0.094 0.069 0.036 0.000
Total (in) 0.00 039 0.75 1.02 120 126 1.20 1.02 0.75 0.39 0.00
NOMINAL ABUTMENT REACTIONS
DC1 (k) 207.2  AtCenterline
DC2 (k) 151 AtCenterline
DW (k) 385 At Centerline R
Single Lane LL+IM (k) 1165 At23.00 From Centerline prd
Two lane LL+M (k) 1942 At18.00 From Centerline b
Three lane LL+IM ()~ 247.6 At 13.00 From Centerline >
Fourlane LM (k) 2525  At8.00 From Centerline -
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Shear Location
Range Vsr pitch pitch pitch
n=1 n=2 n=3

33.68 0.00 0.77 39 7.8 118
33.51 0.34 0.76 3.9 7.9 11.8
33.33 0.69 0.76 4.0 79 119
33.16 1.03 0.76 4.0 8.0 12.0
32.98 1.38 0.75 4.0 8.0 12.0
32.81 172 0.75 4.0 8.1 121
32.63 2.06 0.74 4.1 8.1 12.2
32.46 241 0.74 4.1 8.1 12.2
32.28 275 0.74 4.1 8.2 12.3
32.11 3.09 0.73 4.1 8.2 12.3
31.93 3.44 0.73 4.1 8.3 124
31.76 3.78 0.72 4.2 8.3 12.5
31.58 4.13 0.72 4.2 8.4 12.6
31.41 4.47 0.72 4.2 8.4 12.6
L 31.23 4.81 0.71 4.2 8.5 127
31.06 5.16 0.71 4.3 8.5 12.8
30.88 5:50 0.70 4.3 8.6 12.8
30.71 5.84 0.70 4.3 8.6 129
30.53 6.19 0.70 4.3 8.7 13.0
30.36 6.53 0.69 4.4 8.7 131
30.18 6.88 0.69 4.4 8.8 131
30.01 722 0.68 4.4 8.8 13.2
29.83 7.56 0.68 4.4 8.9 13.3
29.66 791 0.68 4.5 8.9 134
29.48 8.25 0.67 4.5 9.0 134
29.31 8.59 0.67 4.5 9.0 135
29.13 8.94 0.66 4.5 9.1 136
28.96 9.28 0.66 4.6 9.1 13.7
28.78 9.63 0.66 4.6 9.2 13.8
28.61 9.97 0.65 4.6 9.2 139
28.43 10.31 0.65 4.6 83 139
28.26 10.66 0.64 4.7 9.4 14.0
; 28q9 - 11.00 0.64 4.7 9.4 14.1
2795 1134 0.64 47 95 142
27.81 11.69 0.63 4.8 85 143
27.67 12.03 0.63 4.8 9.6 143
27.53 12.38 0.63 4.8 9.6 14.4
27.39 12.72 0.62 4.8 9.7 145
27.25 13.06 0.62 4.9 9.7 14.6
2711 1341 0.62 4.9 9.8 14.6
26.97 13.75 0.62 4.9 9.8 14.7
26.83 14.09 0.61 4.9 9.9 14.8
26.69 14.44 0.61 5.0 9.9 14.9
26.55 14.78 0.61 5.0 10.0 149
26.41 15.13 0.60 5.0 10.0 15.0
26.27 15.47 0.60 5.0 10.1 151
26.13 15.81 0.60 5.1. 10.1 15.2
25.99 16.16 0.59 51 10.2 15:3
25.85 16.50 0.59 51 10.2 153
25.71 16.84 0.59 5.1 10.3 154
25.57 17.19 0.58 5:2 10.3 15:5
25.43 17:53 0.58 52 104 15.6
25.29 17.88 0.58 5.2 10.5 15.7
2515 18.22 0.57 5.3 10.5 15.8
25.01 18.56 0.57 5.3 10.6 159
24.87 18.91 0.57 53 10.6 1559
2473 19.25 0.56 5.3 10.7 16.0
24.59 19.59 0.56 5.4 10.8 16.1
24.53 19.94 0.56 5.4 10.8 16.2
24.49 20.28 0.56 5.4 10.8 16.2
24.46 20.63 0.56 5.4 10.8 16.2
24.42 20.97 0.56 5.4 10.8 16.2
24.39 21.31 0.56 5.4 10.8 16.3
24.36 21.66 0.56 5.4 109 16.3
24.32 22.00 0.55 5.4 10.9 16.3
24.29 22.34 0.55 5.4 10.9 16.3
24.25 22.69 0.55 5:5 109 16.4
24.33 23.03 0.55 5.4 109 16.3
24.47 23.38 0.56 5.4 10.8 16.2
24.61 23.72 0.56 5.4 10.7 16.1
J—. 24.75 24.06 0.56 5.3 10.7 16.0
24.89 2441 0.57 53 10.6 1559
L 25.03 24.75 0.57 5.3 10.6 15.8
2543 25.09 0.57 53 10.5 15.8
25.13 25.44 0.57 53 10.5 15.8
2513 25.78 0.57 5.3 10.5 15.8
25.13 26.13 0.57 53 10.5 15.8
2543 26.47 0.57 5.3 10.5 15.8
25.13 26.81 0.57 53 10.5 15.8
2513 27.16 0.57 5:3 10.5 15:8
25,13 27.50 0.57 5.3 10.5 15.8
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ONLY IF COMPOSITE
0.875 (in) SHEAR STUDE SPACING

Singles Pitch (in)
Doubles Pitch (in)
Triples Pitch (in)

Strength Minimum Number of Studs
Fatigue Singles Estimated Number of Studs
Fatigue Doubles Estimated Number of Studs
Fatigue Triples Estimated Number of Studs

Minimum Spacing (in) 3.5

0-11.0ft
3.92
7.85
11.77

124
149.4810147
150.4810147
151.4810147

11.0-22.0ft
4.71
9.41
14.12

220-33.0ft
5.26
10.52
1578

33.0-44.0ft
471
9.41
14.12

Maximum Spacing (in) 48

44.0-55.0t

3.92
7.85
1177

Minimum Transverse Spacing (in) 3.5

2

d(in) 329
b (in) = 115

Doubles Transverse Spacing OK
Triples Transverse Spacing OK



