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Noncomposite and Composite Simple-Span Steel Plate Girder Bridge Design
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Skewed Simple Span Bridge with Variable Unbraced Lengths.

Capabilities of the Short Span Steel Bridge Design Program

Two to Four Lane NonComposite and Composite Plate Girder Simple Span Bridges
Prismatic Section Along Length
Use 50, 65 or 70 ksi Steel (not Hybrid)
Bridge Layout (with recommendations & warnings):
Bridge Length
Roadway Width
Striped Lanes
Barrier Width
Overhangs
Any Girder Spacing and Number of Girders (at least 4 girders); Variable Overhangs
Cross-Frames Variable Along Span; Up to 7 Unbraced Lengths; Skewed Bridges
Define Compression Flange Braced for Construction
Define Compression Flange Braced for Final State
Any Decking: Wood, Non-Composite Concrete, Grid, Corrugated Metal, Composite Concrete
For Composite
Variable f'c
Full-Depth, Stay-in-Place Forms
Haunch
Sacrificial Wearing Surface
Shear Connector Size and Fu
Wearing Surface
Additional DC1 and DC2 Dead Load (Utilities, etc)
Bridge Railing
HL93 Truck and Tandem Loading, Lane Loading
User Defined Vehicle Loading; Up to 9 Axles
User Vehicle Live Load Factor (Strength Il)
Optional Lane Load
Single or 2 Lane Distribution Factors
User Vehicle Impact Factor
Target L/D ratio
Minimum Depth (Diaphragms)
Maximum Depth (Approaches/Clearances)
Set Live Load Deflection Limit
Add % Steel for Miscellaneous (Diaphragms, etc)
Steel Girder Weight Considered Individually for Design
Live Load Distribution Factors Determined for Individual Girder, Including Rigid Rotational Analysis
Can Use User Input Lateral Distribution Factors
Applies AASHTO 6.10.8 (Conservative) or AASHTO Appendix A6 (Optimal)



Calculated Cb Factors for Each Unbraced Length
Can Use Cb = 1 (Conservative)
Performs Either Fatigue | or Fatigue Il Design
Automatic Based on (ADTT)sL
Variable Design Life

Bridge Analysis & Design:
Performs Dead Load, Construction Loading and Live Load Analysis
Construction Vertical Bending and Lateral Flange Bending Construction Loading (Top Flange) for Each
Unbraced Length
HL93 Truck & Tandem & Lane Load for Each Unbraced Length
User Defined Vehicular Loading for Each Unbraced Length
Single Lane and 2 or More Lane Lateral Distribution Factors
Cb for Each Unbraced Length
Performs Strength 1/l & Constructability Design Analyses for Each Unbraced Length and Service Il near Centerline
Performance Ratios
Determines Top Flange, Web & Bottom Flange Sections That Meets Specs Over All Unbraced Lengths

Performs Fatigue (Fatigue | or Il) Design Analysis at Critical Cross-Frame Location

Performance Ratios

Determines Top Flange, Web & Bottom Flange Sections That Meets Specs —and Shows those that do not
Performs Live Load Deflection Design Analysis at Bridge Centerline

Performance Ratios

Determines Top Flange, Web & Bottom Flange Sections That Meets Specs — and Shows those that do not
Performs Shear Design Check at Girder End

Performance Ratios

Calls out shear stiffener requirement if necessary

Results:
Ranks from Lightest Weight Top Flange, Web & Bottom Flange Sections That Meet Strength 1/11, Service Il &
Construction Specs
Performance Ratios and Design Characteristics
Bridge Steel Weight
Corresponding Fatigue Design Performance
Performance Ratios
Corresponding Deflection Design Performance
Performance Ratios and Equivalent L/xx Live Load Deflections

Design Investigation:
User Chooses Any Top Flange, Web & Bottom Flange Section to Investigate
Alternatives to Lightest Weight
Top Flange, Web & Bottom Flange Sections That Barely Do Not Pass Design Checks For Consideration
Examine Performance Ratios for Strength I/Il, Service I, Construction, Fatigue & Deflection
Strength 1/l Performance Ratios for Each Unbraced Length
Modify Diaphragm Layout for Optimum Designs
List of Top Flange, Web & Bottom Flange Sections That Barely Did Not Meet Specs for Consideration
Strength I/Il Performance Ratios for Each Unbraced Length
Consider Modified Diaphragm Layout for Possible Acceptance
Dead Load Deflections for Camber Design
Abutment Loads and Locations for Abutment and Foundation Design



Final Design Sheet:
All Information
If Composite, Shear Stud Fatigue and Strength Design



User Manual

EXCEL SHEET Bridge Description & Results

First Sheet Includes Design Inputs and Design Characteristics

Design Inputs

& E (o] 1] E F
1
= Bridge Layout
5 |Bridge Length [Fr) I Type of Bridge—_
4 |Roadway Width [Ft] 32
% |Number Striped Lanes 2 Erridge Width = Roadway Width + 2 Barrier Width
& |Barrier Width [ft] (1]
7 |Est. Dverhang = XXX GS 202
] Humber of Girders Girder Spacing [FE) Overbang Roadway Width Eridge Width
3 4 ad 158 J2.00 Fz2.00
L 5 a7 145 F2.00 g2.on
1 L] 533 113 F2.00 g2.on
12 T 5.00 1.00 F2.00 g2.on
13 & 432 058 Fa.00 Fa.non
14 : | 381 078 F2.00 F2.00
15 10 340 065 F2.00 F2.00
16 1 308 ne2 F2.00 F2.00
17 12 281 056 F2.00 F2.00
& 13 258 052 J2.00 Fz2.00
13 [Cross Section Trial
20 |Number of Girders Girder Spacing Calculated Overhang Owverhang Roadway Bridge
) 5 7.250 1.50 150 32.00 32.00
22 Duerhang = 20.7: of Girder Spacing 8.00 it of ShDILdEI
&3
24 | NonComposite Bridge Information Line Girder Dead Loading
25 | Type of Decking Cencrete [Full depth or an SIF] DA Girder Dech [IB#E) H6.0
26 | DG Deck Only Loading (psf) 05.75 DC2 Barrier Load [Ib/) 150
27 DCA [wo stl) + Additiosal DC1 [IbIFe) #16.0
23 | Composite Bridge Information Check Far LLOF [Warning if Viclation) DC2 « Additiosal DC2 [IbIft) 150
23 | Deck Fe [psi] 4000 DW [Ibift] 160.0
F0 | Etructural Deck Thickneszz [in] ans A4 1DCT on Bridge [Dverhang Haunch, Utilikiez, te] (IBJF1 o
F1 | Eacrificial Concrete Deck [in] 025 Max X of Additianal DT on Girder 100%
52 | Haunch From Top of Web [in] 3 DC2 Barrier Load [Ibift) 300
FF | Btay-in-Place [FIP] Farms? Tez Mazx X on Girder S0%
54 | Weight of SIF [psf] 15 Add'l DCE on Bridge Utilities, etc] [Ib#E] ]
35 I Diepth of SIF (in] 2 Max % Additional DC2 on Girder 100%
56 | Shear Connector Diameter (in] 078 “wearing Surface [psf) a5
T | #hear Connectar Fu [ksi) ) % Misc 2t for Diaphrams, ke 0%
55 | D1 Deck Only Loading [psf) 12750
5] Construction Loading
40 | Fatigue [AASHTO 10th Edition Applied) AT END OF OYERHANG FOR LATERAL BENDING IMay be O For many tapes of decking
41 | Design Lifs [yrz) I3 Canztruction w [IEJiE) 215
42 | Awverage Daily Truck Traffic Single Lane [AC 200 Fatigus I Controls Cenztruction p [IE] S000
&3 | If AOTT > 374 Fatigue | Conkrols 2 of Deck Overhang Weight (Ibifr] 35.625
4
45 | User Defined Truck? [up to 3 A Ne ADDITIONAL CONSTRUCTION YERTICAL BENDING ON GIRDER
46 Izt Ale (Kips) and Spacing to Mext Axle (ft) 12 14 Construction w (IbFE] 275
47 nd Adle (Kips) and Spacing to Mext Axle (ft) 37 45 Construction p (Ib] 5000
45 [rd Acle [Kips] and Spacing o Mexk Axle [ft] 37 14
43 [th Accle [Kip=] and Spacing to Mext Axle [ft] 31 45
50 ith Al [kipz) and Spacing ke Mexk Axle [ft) 31
£ SthAcle (Kips) and Spacing to Mext Axle (ft)
52 'th Acle [Kips] and Spacing o Mexk Axle [ft]
55 ith Al [kipz) and Spacing ke Mexk Axle [ft)
54 Sth Aule [kips]
55 User ¥ ehicle Live Load Factor 1.35
56 Apply Lane Load ke User Truck? Ne
57 Lane or 2 or Maore Lane Distribution Fackar? Fingle Lane
5& rhicle Impack Factar Far St |4 Serv |l Dezign 133

Blue Cell E3 is for composite or noncomposite design

All green cells are user inputs

Cells B3-B7 are bridge characteristics
B3 Bridge length
B4 Roadway width
B5 Number of striped lanes
B6 Bridge railing/barrier width

B7 Estimated overhang width as % of girder spacing (used to determine final spacing and width)
Cells A1-B1 and D1 are final number of girders, girder spacing and overhang

A9-E18 are values to help user with design



Al Number of girders
B1 Girder spacing
D1 Overhang width

Cells B25-B26 are for noncomposite (ignored if composite)
B25 Type of noncomposite deck
Corrugated Metal Deck (gravel)
Concrete (full-depth or on SIP forms)
Wood Planked
Wood Stressed Laminated
Wood Spiked Laminated
Wood Glue Laminated
Open Steel Grid >=4in
Open Steel Grid <4 in
B26 Weight of decking (psf)

Cells B20-B37 are for composite bridges (ignored if noncomposite)
B29 Deck f'c (psi)
B30 Structural Deck Thickness (in)
B31 Sacrificial Concrete Deck (in)
B32 Haunch from Top of Web (in)
B33 Stay-in-Place (SIP) Forms?
B34 Weight of SIP (psf)
B35 Depth of SIP (in)
B36 Shear Connector Diameter (in)
B37 Shear Connector Fu (ksi)

Cells B41-B42 are fatigue inputs
C42 determines infinite or finite fatigue life design
B41 Design life (usually 75 yrs)
B42 Average Daily Truck Traffic in Single Lane

Cells E30-E37 are Line girder dead loading (Steel shape weight individually considered by the program)
E30 Additional DC1 on bridge (overhang material, haunch, utilities, etc)
E31 % of Additional DC1 on critical girder
E32 DC2 railing/barrier load
E33 % of DC2 railing/barrier load on critical girder
E34 Additional DC2 on Bridge (utilities, tec)
E35 % of Additional DC2 on critical girder
E36 Future/existing wearing surface load
E37 % of miscellaneous steel to account for stiffeners and diaphragms

Cells E41-E42 are construction loading at end of overhang
E41 Uniform loading (formwork, etc)
E42 Concentrated loading (screed, etc)

Cells B45-B58 and C46-C53 are User Defined loading (Up to 9 axle truck)
B45 Yes if User Defined Truck is considered (ignored if No)
B46 & C46 (and following thru B54) is axles loading and distance to next axle
B55 LRFD Live Load Factor applied to User Truck (Strength I/11)
B56 Yes if applying AASHTO Lane Load in addition to User Truck (ignored if No)
B57 Use Single Lane or Multiple Lane Live Load Distribution Factors
B58 Dynamic Allowance (Impact) factor applied to User Truck



Design Characteristics

50 Bridge wiom (1) 2
TargetD = 361n Roadway Wieth () 2
5 Target L/D IR 10 o Desicn  Shoukders (1 emch sice) 4 Doube for One Sided Shouder
0:34,36,38.40.42in 2 Striped Lanes and 2 Design Lanes
2

D15 ANYTIME A VALUE IS CHANG

- Run Design

Uightest 10 Sections (see 1o the right for aditiona! Information)
No 5 Satigue Detlection Yo

11 No Section is Shown that Meets all the Criteria, See Sections to the Right
11 No Sections are Shown 10 the Right. There is No W Section that Meets Design and Criteria

18 Mn/My is Low (-0.70 s Elastic LTB), Lighter Frame Oranges for

Blue Cell L3 is for target span / depth ratio: M4 are the web depths considered for design alternatives

All yellow cells are design characteristics
Cells 11 is grade of rolled shape steel (50, 65 or 70 ksi)

Cells 116-122 Locations of diaphragms from left end for critical girder (Up to 7 unbraced lengths)
Lateral Torsional Buckling ignored if both L11 and L12 are Yes
116 Location of first diaphragm from left end (117-122 others)
Last Location must be bridge length

Cell 124 is for AASHTO Design Limit State Strengths
If Yes, use AASHTO Appendix A.6 — Inelastic moment capacities
If No, use AASHTO 6.10.8 — Elastic Capacities (Conservative)

Cell 127 defines Cb for Lateral Torsional Buckling
If Calc Cb, the program calculates Cb for every unbraced length (AASHTO 10)
If Cb =1, Cb =1 is used for all unbraced lengths (Conservative)

Cells L5-L6 are the minimum and maximum depths for the web depth results
L5 minimum depth (diaphragms)
L6 maximum depth (clearance, approaches)

Cell L8 is the live load deflection limit (i.e., L/800 or L/1000 or other)

Cells L11-L12 are bracing for construction and final state (If No, Lateral Torsional Buckling considered)
L11 if Yes, no Lateral Torsional Buckling considered for the construction loading
L12 if Yes, no Lateral Torsional Buckling considered for the final state loading

Cell L14 is the acceptable Strength I/Il, Service Il and Construction performance ratio (usually 1.00)

Cells L16-L21 are Live Load Lateral Distribution Factors (If L16 No, program calculated LLDFs)
If L16 Yes, User inputs for LLDFs
L17 Single lane moment LLDF
L18 Two or more lane moment LLDF
L19 Fatigue moment LLDF
L20 Single lane shear LLDF
L21 Two or more lane shear LLDF



AFTER ALL INPUTS ENTERED (OR WHEN ANY INPUT IS CHANGED), Click “Run Design,” cell N7

Cells N10-T21 shows the lightest 10 Plate Girders that meet the Strength I/, Service Il and Constr limit
states.

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

Strl, Serv Il, Constr Fatigue Deflection L/D Defl Mn/My Weight (tons)
TF:12x 0.75 Web:38x 0.5 BF:13x 0.75 OK OK 23.7 L/1377 2.00 24.1
TF:12x 0.75 Web:40x 0.5 BF:12x 0.75 OK OK 22.5 L/1461 1.96 24.2
TF:13x 0.75 Web:36x 0.5 BF:14x 0.75 OK OK 25.0 /1292 1.94 24.4
TF:13x 0.75 Web:36x 0.5 BF:14x 0.75 OK oK 25.0 L/1292 1.94 24.4
TF:12x 0.75 Web:38x 0.5 BF:14x 0.75 OK OK 23.7 L/1425 2.03 24.6
TF:13x 0.75 Web:38x 0.5 BF:13x 0.75 OK OK 23.7 L/1377 1.90 24.6
TF:13x 0.75 Web:34x 0.5 BF:16x 0.75 OK oK 26.5 L/1247 2.02 24.7
TF:12x 0.75 Web:40x 0.5 BF:13x 0.75 OK oK 22.5 L/1513 1.99 24.7
TF:13x 0.75 Web:36x 0.5 BF:15x 0.75 OK oK 25.0 L/1336 1.98 24.9
TF:14 x 0.75 Web:36x 0.5 BF:14x 0.75 OK oK 25.0 L/1293 1.85 24.9

The table also shows if the Plate Girder Sections meet the Fatigue and Deflection limit states

ol bl e Z Al AB AC AD AE AF AG AH Al Ad AK AL A AN AD AR
“Yield Strength (lesi) =0 Bridge Width (i) 32.00
Eridge Length (i) ki Roadway Width (R} 32.00 TargetLID 25
Girder Spacing [ft) 7.28 Shoulders () each side - Double for One Sided 4.00 Mirimum Depth Beam fin) 12
Mumber of Girders ) 2 Suiped Lanes and 2 Design Lanes Maximum Depth Beam linl B0
Ousthang (20 T4 of Girder Spacing) () 15
Barrier \wiidth (ft] 0 Composite Design  3.75in Strustural Deck with 2 in SIP Farms
Barrier Laad on Girder (Ib/it) 150
DC Deck Only Loading (psf) 125 AASHTO HLI3 Loading and
Wwearing Surface [psf] 25 Mo User Defined Yehicle Compression Flange L aterall Braced for Final State
Additianal DC1Laad on Girder (Ibift] 0 Unbraced
Additional OCZ Laad on Bridge (Ibift) 0 Length # Lk Chb
Strength Design Uses AASHTO Appendix A6 1 875 151
AT OVERHANG FOR LATERAL FLANGE BENDING 2 18.75 105
Construction w (Ibift) 275 Fatigue Design Life (yrs) s 3 8.5 105
Constructionp(b) 3000 Fatigue ADTTz, 200 Fatigue I Contrals 4 18.75 151
12 of Deck Overhang \Weighe (Ibif) - 35.625
ADDITIONAL VERTICAL BENDING ON GIRDERS Limit States Checked
Enterior - Constructionp(lb] 3000 Suengthl &1l
Exterior - Conztruction w (Ibift) 275 Semwice l
. Constructabiliy
% Misc Stl for Diaphrams. ete %3 Fatique
Deflection
DEFLECTION LIMIT {x for Deflection Limit in Lix) a00 7
STRENGTH 1l Fatigue Deflection
SERVICE Il Fatigue Il Controls
r Unbraced Lengths Girder Shear Constructability (ADTT)$ 200 DOverall for all criteria
Uniform Load Defleat  Weight Strength Service | Constructz Magimum Deflectior] Makimum
Seotion LID _!Sdfor DC1(lb/f LiNum_[tons) _MniMy PR FR FR FR PR Conwraolling | Section PR__]|Section FR PR
TF:1220.75 Web:38x 0.5 23.7 816.8 LA3TT 241 2.00 0.47 [N 0.37 0.37 0.97 Servicell |OK 0.64| 0K 0.58| 0.97 Sewice ll
TF:1220.75 Web:40x 0.5 225 816.8 Lid61 242 1.96 0.55 0.8 0.36 0.30 0.96 Servicell |DK 0.63| 0K 0.55] 0.96 Serice ll
TF:13 2 0.75 Web:36 4 0.5 25.0 816.8 LH232 24.4 1.94 0.47 07 0.33 0.55 0.93 Servicell |DK 0.65| 0K 0.62] 0.99 Sewice ll
TF:13 2 0.75 Web:36 1 0.5 25.0 816.8 LH232 24.4 1.94 0.47 063 0.33 0.55 0.93 Servicell |DK 0.65| 0K 0.62] 0.99 Sewice ll
TF12x0.75 Web:38x 0.5 23.7 816.8 L1425 246 2.03 0.52 0.83 0.93 0.96 0.96 Constructio| OK 0.67| 0K 0.564 0.96 Construction
TF-13x0.75 Web:38x 0.5 . 237 816.8 LH377 246 1.30 0.38 07 0.37 0sz 0.97 Sericell |DK 0.64) 0K 058 0.97 Semwicell
TF:13 2 0.75 Web:34x 0.5 26.5 816.8 LH247 247 202 0.47 vz 0.37 0.534 0.97 Servicell |ODK 0.63| 0K 0.6 0.97 Sewice ll
TF12x 0.75 Web:40 % 0.5 22.5 816.8 Li1o13 247 1.99 0.45 074 0.9z 0.83 0.92 Semicel |OK 0.67| 0K 0.53] 0.92 Sewicell
TF13 2 0.75 Web:36 2 0.5 25.0 816.8 L1336 249 1.98 0.47 0.7e 0.95 0.8t 0.95 Sericell |OK 0.62) 0K 0.60} 0.95 Sewicell
TF: 14z 0.75 Web:36 2 0.5 25.0 816.8 L1293 249 1.85 0.47 0.87 0.93 0.78 0.99 Semicel |OK 0.65) 0K 0.62| 0.99 Sewicell
TF12x0.75 Web:42x 0.5 21.4 816.8 L1601 249 1.95 0.52 0.81 0.9 0.584 0.91 Sewicell  |OK 0.60) 0K 0.50} 0.91 Sewicell
TF12x0.75 Web:38x 0.5 23.7 816.8 LMa72z 250 2.07 0.42 n.gz 0.90 0.96 0.96 Constructio| OK 0.59) 0K 0.54f 0.96 Construction
TF-13x0.75 Web:38x 0.5 237 816.8 LH425 250 133 0.47 078 0.33 0sz 0.93 Sericell |DK 0.61| 0K 056 0.93 Semwicell
TF13 % 0.75 Web:34 x 0.5 26.5 816.8 LH286 252 2.06 | 0.47 0.62 0.93 094  0.94 Constructio| DK 0.61| 0K 0.62] 0.94 Construction
TF:M 2 0.75 Web:34 0.5 BF: 1l 26.5 816.8 LH247 252 193 0.47 084 0.36 0.83 0.96 Servicell |DK 0.63| 0K 0.6 0.96 Serice ll
TF12x 0.75 Web:4Dx 0.5 BF: 11 22.5 816.8 LH96D 252 2.03 0.50 07s 0.88 0.83 0.89 Constructio| OK 0.58) 0K 0.5 0.89 Construction
TF-13x0.75 Web:dDx 0.5 225 816.8 L5114 252 1.30 0.36 068 0.32 aTr 0.92 Sericell |DK 0.61| 0K 053] 0.92 Semwicell
TF:13 2 0.75 Web:34x 0.5 26.5 816.8 LH304 254 207 0.47 oo 0.3z 0.33 0.93 Constructio] DK 0.60| 0K 0.67) 0.93 Construction
TF:13 2 0.75 Web:36 x 0.5 BF: 1 25.0 816.8 LH3T3 254 2.m 0.47 07 0.3 0.87 0.91 Servicell |OK 0.60| 0K 0.58] 0.91 Semicell

Columns X — AO show a summary of the design

Cells X29-A029 and below show a more detailed list of results for the acceptable Plate Girder Sections.



EXCEL SHEET Select A Girder

ENTER SECTION FOR MORE INFORMATION

[ H ) L M N o [ [

LIST OF GIRDERS RANKED FROM STRENGTH I, SERVICE Il & CONSTRUCTION

s bfc tfc D tw bft tft Weight (Ib/ft) Total Wt (tons)

] 12.00 0.750 38.00 0.500 13.00 0.750 128 shape Sarength 1/11 Senvicell  [Constction| Fatigue  |Defiection| Overall | Torl we

10 en [ " PR " " rens)

n TF12 %075 Webi38 x 05 85:13 X 075 [ 057 07 [ 058 037, 201

1 OVERALL PERFORMANCE FOR TF:12 x 0.75 Web:38 x 0.5 BF:13x 0.75 TFi12 x 0.75 Web:40 x 0.5 BF:12 X075 0.8 096 090 [T oss 06 M2

13 a0 1703 £ 075 Web:36 % 05 85214 % 0.75 090 09 048 085 082 0%

1 Strengen il Serviee i Comstruction Fatigue Detiection Overain Iye/yes=08 0K TE:13x0.75 Web:36x 0.5 BE:LA x 075 00 058 08 T o082 029

15 PR PR R " R PR 17112 £ 075 Weh38 x 05 BF:14 x 075 085 053 036 061 038 035

15 0870 0974 oa71 0840 0381 014 Meets Regrmests for 467 1713 075 Wehi38 x 05 BF:13 x 0.75 o8 097 082 [ 038 037,

1w e A4 Centertine T A Criical Brace At Cenderline Equal 10 Service I Yes 1713 £ 075 Weli:34 x 05 BF:16 % 0.75 om 097 0 ces 08¢ o9

1 1 2 yan Construction Uses A6 TFi12x0.75 Webid x 0.5 BF:13 £ 075 o1 082 09 el 0s3 o

1 113 075 Weli36 x 05 BF:15 x 075 o8 085 081 [ 08 g5

20 114 X075 Weli36 X 05 B5:14 X 075 030 0% 0 [ 082 LE

n PERFORMANCE BY UNBRACED LENGTH FOR TF:12 x 0.75 Web:38 x 0.5 BF:13x 0.75 TFi12x 0.75 Webcdd x 0.5 BF:12 X075 s 081 084 080 0% 081

2 Compression Flange Lateraity Braced for Final State. Strengen ifn TF:12%0.75 Web:38 % 0.5 85215 % 075 03 050 096 038 ™ 0%

» Unbraced Length 1 Unbeaced Lengeh (f) b Range o ey @ 17113 0075 Webe18 x 05 BF:18 x 075 08 083 082 061 058 023

u 1 1875 0187 R 0683 1887 1508 17113 £ 075 Weh:3d x 05 BE:17 x 075 059 053 o084 051 082 034

= 2 175 18753151 0870 1997 1052 1714 £ 075 Weli:34 x 05 BF:16x 0.75 o3 09 083 oes 084 035

6 3 1875 15-5625 0 0870 1997 Loz 1502 075 Wet40 % 05 B5:14 % 0.75 080 058 089 038 051 089 52

2 4 frey 5625- 751 e 1987 1508 TE:13x0.75 Websd0 x 0.5 BE:13 % 075 08 0s2 on 081 083 08 22

] 1713 £ 075 Weh:3d x 05 BE:13 01 088 0% 083 080 081 033 54

» 17113 £ 075 Weli36 x 05 BE:16.x 0.75 086 091 08 80 038 031 54

0 1714 £ 075 Weli36 x 05 BF:15 % 0.75 o8 095 o [ o8 095 52

s 1112 £ 075 Webed? x 05 BE:13 x 075 an 087 043 057 048 08 54
1702 £ 075 Weh:38 x 05 BF:12 01 o0 05 035 036 052 035 55
TF12x0.75 Webid8 x 05 BFE16 x 075 o0 06 0ss os? 053 o8 88
TF13 075 Welkd8 x 0.5 BELS £ 075 o 058 081 s 054 o 55

The Select A Girder sheet allows the user to examine the lightest weight (or any Plate Girder Section) for the design

Cell B9-G9 is the selected Plate Girder Section to examine
The lightest weight
A section based on availability
Other sections

Cells B14 - H18 give the overall performance of the selected section
Strength I/Il
Service Il
Construction
Fatigue
Deflection

Starting in Cells B23 — G23, for each unbraced length, the design information is listed
The user can examine the results to modify and economize the design
Change diaphragm spacing if Mn/My is low
Change diaphragm spacing if construction controls
Change diaphragm location if fatigue controls



EXCEL SHEET Final Design

The Final Design Sheet presents the design checks for the selected Plate Girder Section in the Select A Girder sheet.

E B

TF:12 x 0.75 Weh:38 x 0.5 BF:13 x 0.75 Composite
Overall PR = 0.374 - Service Il Unstiffened Web

“Field Strength (ki) 50

Eridge Length [ft) 75

Girder Tpacing [F1) .28

Humber of Girders £

Overhang [20.7% of Girder Spacing) [f1) 15

Barrier Width [f1) [

Barrier Load on Girder (Ib/ft) 1500

O Dieck Only Loading (psf) 125

“wearing Surface [pef] 28

Addditional DCH Load an Girder (1A [

#dditional DIG2 Load on Bridge [Ib/ft] [

AT OYERHANG FOR LATERAL FLANGE BENDING 0

Conztruction w (Ib/f) 21

Construction p [Ib] 3000

102 of Dieck Dverhang Weight [Ib/Ft] 35625
ADDITIONAL YERTICAL BENDING ON GIRDERS

Exterior - Construction p [1b] 3000

Extorior - Construction w [Ibift) 27

% Mise 34 for Disphrams, cte ox

DEFLECTION LIMTT fx far Dicflection Limit in Lix) 00

Fatigue Dlesign Life fyrs) 75

Fatigue ADTTSL 200

STRENGTH Il

FAFTI AN

Strength Design Uses AASHTD Appendin 46 CONSTRUCTION

FAPT I

o E F G H
Target LID
Bridae Width [f) 32,00
Froadwsy Wideh [Ft) 3200
Shoulders [t) cach side - Deubls For One Sided 400
2 Striped Lanes and & Design Lanes
275 in Structural Deck with 2 in 3P Forms
Dack f'e (psi 4000
Haunch From Top of ek [in] 3
Meminal Girder DS [IbJFE] 9445
Mominal Girder DC2 [Ibifr] 150.0
Mominal Girder D% [Ibdfr] 160.0
AASHTO HL35 Loading and
Mo User Defined Yehicle
165279601
Fatigus Il Contrals
Comprassion Flangs Laterally Braced f- LLF = 175
Lbif)  DCAffek)  DE2(fek)  DW (Fek) 133 LLaIk (fel
1575 4351 7310156 G544 BETE
1575 664.1 1054655 125 12634
1875 BE4.1 1054655 nzs 12636
1875 4351 TAMONE B4d 3571
Lbift)  Moonstr (frok Miatifrk]  AF A (ki)
1875 4034 124 123 10.2
1575 1204.5 124 210 3
1575 1204.5 12.4 210 3
1575 3034 124 123 0.2

J 3 L M N o

Minimum Dispth Beam 12

25 Tasimum Dispth Ecam 60 SERYICE Il near Centerline
DA [fi-k) 6641 Sr=4515 05
OC2 (i) 1055 $3n=650.7 in"3
O [fek] 25 TIn=BH0T in"3
HL33 LL oI (ft-k) 12696 Su=TBET in°5
Lateral Digtribution Factars Ser Il Stress 46.3
Fingle Lane/kulti-Lane Fore ll Allow 415
Moment LLDF = 0.621, 0.676 SERYICE Il PR 0.974
Fatigu: LLOF = 0517
Shear LLOF = 0650, 0761 LIYE LOAD DEFLECT In=25075.1in"4
LL Diefl i) 065 LASTT
Allowable [in] 1125 =LrE00
DEFLECTION PR 0.581
FATIGUE Cat € at Critical Brace
Fat Mement [ft-h) LLF = 0.3 4542 SaesTE
Fat Stre ) 545
Fat allow [ksi] 230
FATIGUE PR 0640
STREMGTH 12l SHEAR at Sepport
OC1 (k) 354
OC2 (k) 56
W (k) 60
HLS LL+IM (K] LLF =175 23]
k) 204.0
n k) 4343
Unstiffesd EAR PR 0.470
uft-k) =3 Wn[ft-k]  Perf Fatio
i 151 3852 nE6S
33521 105 36521 0570 0.870
33525 105 36521 0570
25754 151 36521 0663
<0.60Fy Townia
Purf Fiatio  fbusafil (hsi] Perf Fatio suslW3A0F (ks Fne (hsi]  Perf Fatio
034 356 05T 265 557 046
0538 488 037 30 137 038 0.971
058 485 nat 3.0 437 [
034 336 [ X 557 046

Cells B1 — L28 are the design inputs and design characteristics

Cells M2 — 030 are the Service I, Live Load Deflection, Fatigue and Strength I/Il Shear Checks

DC1, DC2, DW, Live Load Factors and HL93 and User Truck Nominal Loading at critical locations

Limit State Demand
Limit State Capacity
Performance Ratios

Cells B32 — 032 and below are the Strength I/1l results for each unbraced length
DC1, DC2, DW, Live Load Factors and HL93 and User Truck Nominal Loading within length

Limit State Demand
Limit State Capacity
Performance Ratios

Cells B42 — 042 and below are the Construction results for each unbraced length
DC1, DC2, DW, Live Load Factors and HL93 and User Truck Nominal Loading within length

Limit State Demand
Limit State Capacity
Performance Ratios

STRENGTH I/l MAX PR

CONSTRUCTION MAX PR



52 DEAD LOAD DEFLECTIONS [Max Loaded Girder) 1} 0100 0200 o300 0.40L ool 060l 0.70L 0500 0300 L
55 Diistance [fr) o 15 5 225 30 315 45 525 60 &15 1
54 I [in*4) = 93202 OCifin) - 0.000 0.7 1477 2023 2369 2468 2.363 2083 1477 0181 0.000
55 130 [in"4] = 138124 DC2(in)  0.000 0.058 o0 0151 [Rig) 0156 o177 0.151 o0 0.058 0.000
56 130 [in"4] = 280731 O (in) _ 0.000 0.044 0.083 0.1 0133 0140 0.133 0114 0.053 0.048 0.000
51 Toml(in)  0.00 055 167 z.23 265 2.4l 266 223 167 0.5% 0.00

53 Mominal Moments on Girder
&0 NOMINAL ABUTHENT REACTIONS .

&1 OCH (K] 1551 At Centerline

62 OC2(K) 225 A Centerline 120

53 D% (K 500 At Centerline

[ SingleLane LLAM (k) 1234 At 100 From Centerline 0ig
5 TwolaneLLelbM (K] 2153 At5.00 From Centerling

Cells B52 — 057 show the Dc1, Dc2, DW and Total deflections for girder cambers

Cells B60 — 076 show the abutment reactions for the number of design lanes and nominal moments
DC1, DC2, DW, HL93, User Truck and Fatigue Truck

& OMLY IF COMPOSITE

62 0.675 (in) SHEAR STUDE SPACING  Minimum Spacing (in] 3.5 Mazimum Spacing (in] 48 Mlinimum Transyerze Spacing fin) 5.5 dfin} 3850
0-15.00 15.0-30.0/30.0- 45.0 14506000 60.0-75.07 b 1200

&4 Fingles Pitch [in] 8.5% &.00 3.66 .00 LX)

85 Dioublez Pitch [in] TEEBS 16.00 19.33 16.00 13.65 Doubles Transverze Spacing OK

86 Triples Pitch (in] 20,45 24.00 283 24.00 a4z Triples Trangverze Spacing OK

& Strengeh Minimum Number of Studz 123
E] Fatigue Singles Ectimated Mumber of Stude 117353 shear Connector Fitch {in]
a0 Fatigue Doubles Estimated Mumber of Studs 18353
3 Fatique Triples Estimated Number of Studs 113,353

If the bridge is Composite, Cells B81 — N110 shows an acceptable shear stud layout
Singles, doubles and triples across the flange for Strength and Fatigue



Notes on Assumptions and Simplifications in the Program:

Limits on skew apply with the program assuming the bridge is straight.

The largest Interior and Exterior Girder Live Load Distribution Factors are used for Single Lane and Two-or-More
Lanes for Moment and Shear. For Fatigue, the largest Single Lane Moment LLDF is dived by 1.2.

For deflection, the deflection is determined by lanes loaded (two through four) divided by number of girders
considering multi-presence factors.

If there is SIP decking, the DC1 concrete loading is reduced % of the SIP depth

Additional DC1 or DC2 dead loads are assigned a percentage to the critical girder.

The Railing/Barrier loading is assigned a percentage to the critical girder.

The Cb Factors are determined with a Live Load Distribution based on the maximum of the Rigid Rotational
Analysis and the Lever Rule. Cb is based on HL93 Loading only for 1.25DC + 1.50DW + 1.75LL+IM (not a User
Vehicle).

AASHTO 10 Edition is used for Cb (same as AISC)

For NonComposite Bridges the Live Load Distribution Factor follows AASHTO. However, for a NonComposite
Concrete deck, the LLDFs for a Corrugated Metal Deck are used.

For Composite Bridges, the LLDFs are determined for the individual girders according to AASHTO.

For Composite Bridges, the Effective Width for the deck is % the girder spacing plus the Overhang.

1.25DC1 + 1.50 Construction Loading is used for the Construction check. Lateral Flange Bending is determined from
a bracket method, fixed between the Lateral Bracing withing the Unbraced length. Additional Vertical Bending in

the girder is also considered from the Construction Loading.

Fatigue Stresses are checked at the critical Stiffener Location. The stress is calculated at the top of the bottom
flange. Number of fatigue cycles per truck passage n = 1 (AASHTO 10t Ed).

AASHTO 10% Edition used for shear stud fatigue and strength design.

For flexural capacities, Lp = 1.1risqrt(E/Fy) as per AASHTO 10 Edition.



[B&]
1—]
ni
WY &
u
1

Baneiez sxom!

f”“‘”\ﬂh FEETS T
I

Amﬂaﬂ;‘?
Rarwen thasmr [E22]

PIRRIAS Sacriricral (HacRLTE
SopfAcE [E36] Déck [B21]
i i il

O “ / ‘T STAvcTULRE PESK
TH1oheIESS £BSDJ

Quewnes 50 )

Uat1£02m ¢ [6/17
(aremmer p [£47]

Vz ovarpn Dk, eyt
Lf: |26

Dot « PerTrt
T HavptH 26 SIP [535_7
Aﬂﬂ’f E?C]J ER2e Weizar oF SIP [83'/_?

o

Aop'e DC2 Y7ree71E3 EfJVJ
S Afisc. SR Ao WersnT L[=37]
Ovitriantes | GiRoer SPACIIG
o] [B2] dﬂim/n:‘
Cossraverend | g A Nong Compos ITE
loaninéy 45 . A . A '

1‘ LatenaL Fravame Beweiry
N UMNBRALEn LengTH
N D
d Uniferm F~ L -
12 3{_ Ly
J | )
rae
| b Lahwg Copccant®D F "‘{L
= = "
Larenar frane 1
oncE A



(C"’?m E =

DE 1D Tk eock NN POSITE
o CT'J (ETI [ff«] [B15] &iq'a fs-l«a] e /c’:ﬂfg‘/"  L85s]
C o O C O O Avrey 69’0'%} LawE Lom? [355)

. |— = — =
mge Cho c 7 (co/‘j 5&{ 2ave er  2.p rocek

G ?H] L [-n Lane Lanwii Disrk)8von
FAacreas 7 [%57]

Pyninmee Jmaner fremal B557]

DMMM"’? Zeac A&, L bpacen LE0ITH8 )
-4
P AMAL Zorsson s &cm.,g; &”’ﬁwnf' ;

Aol Cor pos 1TE
de Lb. [," ng gf
ET5)
X Yrmmmars Jf rerm—— -
T17 X PenT
[Le]

—
-

Lommessrons Feame Touw Rancen Fin Lwsrmuvens’ [L1]
Compnessrons fouise Foie Bonce f fwme Srare 2 [e12]



ePLATE140 Variables for Design Optimization
Web: D/tw <=150—-Alltw =0.5in
User Selected Target L/D, Plate Girder Designs for Webs of:
Target L/D —2”
Target L/D
Target L/D + 2”
Target L/D +4”
Target L/D + 6””

Over 5100 possible design combinations for 5 different Web Depths.

Flanges: 0.1 <= lyc/lyt <= 10; bf/2tf <= 12; bf min =12 in; tf min =0.75 in
[Appendix A6 Used for lyc/Iyt >= 0.3, Otherwise 6.10.8 Used for NonComposite]
Top Flange: bf>= D/6;

12 x0.75

12x1

12x1.25

13x0.75

13x1

13x1.25

14 x0.75

14x1

14 x1.25

15x0.75

15x1

15x1.25

16 x0.75

l6x1

16 x 1.25

17x0.75



17x1
17 x1.25
18 x0.75
18x1
18 x1.25
18x 1.5
18 x1.75
19x1
19x1.25
19x 1.5
19x1.75
19x2
20x1
20x1.25
20x 1.5
20x1.75
20x2
21x1
21x1.25
21x1.5
21x1.75
21x2
22x1
22 x1.25
22x15
22x1.75

22x2

Bottom Flange: Area Bottom Flange >= Area Top Flange; bft >= bfc;



12 x0.75

12x1

12x1.25

13x0.75

13x1

13x1.25

14x0.75

14x1

14x1.25

15x0.75

15x1

15x1.25

16 x0.75

l6x1

16 x1.25

17x0.75

17x1

17x1.25

18x0.75

18x1

18 x1.25

18x 1.5

18x1.75

19x1

19x1.25

19x1.5

19x1.75

19x2

20x1



20x1.25
20x 1.5
20x1.75
20x 2
21x1
21x1.25
21x1.5
21x1.75
21x2
22x1
22x1.25
22x15
22x1.75

22x2

Plate Design Solutions Ranked by Least Weight

User Specified Solution Check



