NSBA Resources for Conceptual Steel Bridge Design

Multiple Girder/Beam Structural Systems

fﬂ%’% : Smarter.
Tony Peterson s®, : Stronger.
NSBA Senior Steel Bridge Specialist =2 : Steel.



Overview of the Tools

Span Weight Curves

e Quickest, superstructure weight

Span Standards

* Quick, superstructure weight + plates sizes
(1, 2, 3, & 4 span configurations)

LRFD Simon

* Line girder analysis software, any span
config, design & analysis, web optimization

NSBA Splice

* Excel spreadsheet and design guide to be
used for steel girder splice design




NSBA Steel Span
Weight Curves

STEEL BRIDGE RESOURCE

e Derived from 800 economical solutions —7
. . . v,

* Quickly determine relative costs i

e \Various girder spacings, span lengths, and '4’4

number of spans !

* Horizontally curved & straight bridges STEEL SPAN 'Zj

WEIGHT CURVES —

AW

L\

* Single span or multi-span
e 7 toover 11’ spacing
e 50" to 450" main span

\J
A

e Download for free @
aisc.org/spanweightcurves




Example Existing Bridge Replacement

River Crossing

e Total length =900 ft

e 9Simple Spans @ 100’
e Width=35ft

e #of piersinriver=8

: Smarter.
") : Stronger.
7 : Steel.




New Bridge Options

e Total length =900’-0
 Width =40’-0 (out-out)

2 —12 ft lanes, 8 ft outside shoulder, 4 ft inside shoulder, 4 ft barriers
e QOverhang=2"-6
e Area =900 x40 =36,000 sf

Girder Spacing Options

e Four girder lines (3 spaces): 11’-8

* Five girder lines (4 spaces): 8'-9 g“‘""”‘f@% : Smarter.
‘@" : Stronger.

e’ - Steel.



New Bridge Options

1.) Six Spans — Simply Supported
e Spanlength=6 @ 150" =900°-0
* Fiveinterior piers in river

 Fourgirder lines, 3 spaces @ 11’-8

2.) Four Spans — Continuous
* Balanced span arrangement (end spans @ 78% of int spans)

 Endspanslength =197’

* Three interior piers in river : Stronger.

e Interior spans length = 253’ w Smarter.
e’ : Steel.

 Fourgirder lines, 3 spaces @ 11’-8



New Bridge Options

3.) Three Spans — Continuous

* Balanced span arrangement (end spans @ 78% of int spans)
* Endspan length =275"-0

* Interior span length = 350’-0

* Two interior piers in river

* Five girder lines, 4 spaces @ 8'-9

é,,»““"""‘f@é : Smarter.
N ") : Stronger.
e’ : Steel.

ounoen 5



Option #1

1.) Six Spans — Simply Supported
* Fiveinterior piers in river

 Fourgirder lines, 3 spaces @ 11’-8

150° 150° 150’ J

A

A
y
A
A 4

: Smarter.
: Stronger.

cl : Steel.




Steel weight per square foot of
bridge deck surface (psf)
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Single Span — 11 ft and Greater Girder Spacing
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Option #1 - Results

1.) Six Spans — Simply Supported

Estimated weight per area = 34 psf

Total estimated superstructure weight = 36,000 sf
X 34 psf=1,224,000 Ib
Estimated unit cost for fabricated steel FOB = $2.00/1b

Total estimated superstructure steel cost = $2.45 million

150° 150° 150’ J

A

CL

_ More on this later

: Smarter.
: Stronger.
: Steel.




Option #2

2.) Four Spans — Continuous
 Three interior piers in river

 Fourgirder lines, 3 spaces @ 11’-8

197’ ’ J
| 253 .

: Smarter.
: Stronger.

cl : Steel.
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Steel weight per square foot of bridge deck surface (psf)
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Option #2 - Results

2.) Four Spans — Continuous

Estimated weight per area = 44 psf

Total estimated superstructure weight = 36,000 sf
x 44 psf =1,584,000 Ib
Estimated unit cost for fabricated steel FOB = $2.00/1b

Total estimated superstructure steel cost = $3.17 million

197’ 253’ J

CL

: Smarter.
: Stronger.
: Steel.



Option #3

3.) Three Spans — Continuous
* Two interior piers in river

* Five girder lines, 4 spaces @ 8'-9

275 175’ (1/2 span)

: Smarter.
: Stronger.
: Steel.

CL




Steel weight per square foot of bridge deck surface (psf)
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Three or More Spans — 9 ft to 11 ft Girder Spacing

65 psf of deck (55-71 psf)
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Option #3 - Results

3.) Three Spans — Continuous

Estimated weight per area = 65 psf

Total estimated superstructure weight = 36,000 sf
x 65 psf = 2,340,000 Ib
Estimated unit cost for fabricated steel FOB = $2.00/1b

Total estimated superstructure cost = $4.68 million

275 175 (1/2 span)

CL

: Smarter.
: Stronger.
: Steel.



Summary Of Weight/Span Curve Options
e ———— L e |

Average unit weight (psf)

Total superstructure 1,224,000 1,584,000 2,340,000
weight (Ib)

Estimated cost per pound $2.00 $2.00 $2.00
Estimated superstructure 245 M 3.17 M 4.68 M
cost (S)

# of girder lines 4 4 5

# of piers in river 5 3 2



Where To Get Pricing Information

e N T L Company.
Certified NSBA Members

Certified Bridge Fabricat

aisc.org/certifiedbridgemembers




Option #1 — Weight to Span Charts vs 1-Span Q) ; Smarter.
Standards ::::rlnger.




Option #1 — NSBA Bridge Standards
I N I

Average unit weight (psf) 34

Total superstructure 1,224,000

weight (Ib)

# of piers in river 5

150’ 150’ 150’ J
a h ik . : Smarter.

: Stronger.
: Steel.

CL



Option #1 — NSBA Bridge Standards

AISC STANDARD PLANS FOR
STEEL BRIDGES

1TO 4 SPAN
Release Date: AASHTO LRFD 10th Edition




Option #1 — NSBA Bridge Standards

g

A3
16" 400" Roadway 1-8" Sagrment A " Seqment B
R
g
= Tiansverse TA1 TAZ & Field Splice TB g Tez
Web Depth Shear Stiffeners -\ -"
ab Dept s needed | 1 L
Varies by > -
3pan Length —
My Crossframe
1 1 WA~ ] f
Jpn |, 3 Spaves @ 12-0" = 360" L Jgn I T
& Br —-} j==— @ Br
" ’ ’ j l e \_ J‘ !
TYPICAL SECTION BA1 BAZ GIRDER ELEVATION BE1 BB2
SEGMENT A SEGMENT B
S Additional
an,
& Web A fin. xin. x ft.) | TAL(in.xin. xft.) | TA2 fin.xin. xft.) | BAL{in. xin.xft.) | BAR(in.xin. xft.) | WebB{in. xin.xft) | T81{in xin xft} | TB2{in.xin. xft.) | B81{in. xin. xft.) | BB [in.xin. x ft.) Footnotes
150 59x 0.625 x 38 N/A 21 x1.5 x38 2 x1x26 22 x2 x12 59 x 0.625 x 112 21 x15 x77 21 x1 %35 24 x2 x87 24 x1x25 N/A |
170 70x0.625x43 N/A 23 x1.5 x43 24 x1.25 x33 24 x2 x10 70 x 0.625 x 127 23 x15 x 87 23 x1 x40 24 x2 x90 24 x1.25 x 37 N/A
180 77x0.625x 45 N/A 24 x1 %45 24 %125 x35 24 x2 x10 77 x 0,625 x 135 24 x15 x90 24 x1 %45 24 x2 x95 24 x1.25 x40 N/A
190 80 0.75 x 50 /A 23 x1 x50 26 x 1.5 x40 26 x2 x10 80x0.75 x 140 23 x15 x90 23 x1 x50 26 x2 x85 26 x1.5 x55 /A
200 86%0.75 %60 22 %1 %45 22 %175 x15 26 x1.25 x40 | 26 x2.25 x20 86%0.75 x 140 22 x1.75 %95 22 x1 %45 26 x2.25 X100 | 26 x1.25 x40 N/A
210 88x0.75x70 22 x1 x40 22 x1.5 x30 28 x1.25 x50 28 x2.5 x20 88x0.75 x 140 24 x15 x95 24 x1 x45 28 x2.5 x85 28 x1.5 x55 NfA
Naote: All plates are AT0S - S0W
Footnotes:
a. AABHTO DF equations were used with girder stiffness and / or span length exceeding AASHT O limits. Check with refined analysis.
b, Lateral bracing required for deck casting stability and ! orwind loads. See "Lateral Bracing Details" sheet
Stiffener Data Table
Span Transverse Stiffener Size and Locatian Bearing Stiffener GIRDER WEIGHT TABLE Reaction Data
ft Width | Thickness Location width | Thickndss Span, ft. Segment A Segment B Total Crossframe Spacing I oC oW Truck Py
e T P, 1T TV T R S T
150 a9.75 0.87: 150 6.29 2053 26.82 50 25 K frame 150 165 18 108 55
o g T T T T T® T o Al T TS0 T T O =T
170 6 0.5 8.75, 26.25, 143.75, 161.25 10.75 1 170 8.23 25.36 3359 70 2833 Kframe 170 191 20 104 63
180 6 05 9.5,28.75, 45, 132, 151.25, 170.5 1125 1 TS0 T T 5! 0 30 Kframe 180 202 22 104 66
190 105 1 190 10.60 3270 43.30 190 23.75 Kframe 190 218 23 104 69
200 10 0.875 200 13.45 35.44 48.89 200 25 K frame 200 233 24 104 7
B 210 7 0.5 11,199 10 1 210 16.40 37.43 53.83 210 26.25 K frame 210 248 25 104 77
E .
4 Nota: Girder weight is 1otal weight of web and Nete' Truek and lane reactions inelude
E flangas anly. measured betwesn CL brg at distribUtion factors, skew coftection, and
each end. Does not include girder extansion impact on tha truck loading
E at and bearings, stiffeners, shear studs,
E bracing, or any other allowances

SINGLE SPAN 150-210 FT|
12 FT SPACING

lssued January 2023
Revision 0

Sheat 107 XX




Option #1 — NSBA Bridge Standards

v e - —rmemm g
TYPICAL SECTION
SEGMENT A
e Web A (in. xin. x ft.) | TA1(in. xin. x ft.) | TA2 (in.xin, x ft.) | BA1 (in. xin. x ft.) | BA2 (in. xin. x ft.) | Wet
150 59x0.625x 38 N/A 21 x1.5 x38 22 x1 x26 22 x2 x12 59
166 062546 A 22546 236 24 x 210 o
170 70x0.625x43 N/A 23 x1.5 x43 24 x1.25 x33 24 x2 x 10 70
180 77 x0.625 x 45 N/A 24 x1 x45 24 x1.25 x35 24 x2 x10 77
190 80x0.75x 50 N/A 23 x1 x50 26 x 1.5 x40 26 x2 x10 8(
200 86x0.75x 60 22 x1 x45 22 x1.75 x 15 26 x1.25 x40 26 x2.25 x 20 8i
| GIRDER WEIGHT TABLE
Span, ft. Segment A Segment B Total c
. tons tons tons Span-tt
150 6.29 20.53 26.82 150
] 160 7.01 22.98 29.99 160
| 170 8.23 25.36 33.59 170
| 180 8.13 28.20 36.33 180
] 1an 1N &N 2N A2 AN 1an




Option #1 — NSBA Bridge Standards

Deflection Summaries - Tenth Points Shown

Shear Stud Layout

SINGLE SPAN 150-210 FT|

12 FT SPACING

Tenth Points and Deflection, in. Group 1 Group2 Group 3
Span [Studs per
00 [ 01 |02 [ 03 os |05 0607 080810 - Offset in. Pitch | Length Pitch | Length pitch | Length
J row Spaces Spaces f Spaces N ¢
150 ft. span - steel orly, in.] 0.00 | 061 | 113 | 154 | 179 | 188 | 180 [ 155 | 115 | 062 | 000 in. | in. - in. .
siab,in.] 0.00 | 248 | a61 | 625 | 723 | 766 | 732 | 631 | 470 | 254 | 000 = L ol = L o el i = i = =
barrier rails, in.| 0.00 | 0.26 | 048 | 0.65 | 0.75 | 0.79 | 075 | 065 | 048 | 0.26 | 000 = & o i = e o = = bl i L)
1501t span-total,in.| 0.00 | 3.34 | 623 | 843 | 9.8¢ | 1033 | 9.87 | 850 | 633 | 342 | 0.00 0 g g = o = L 150 MRl e2 . Lo
180 4 ) 18 12 18 108 16 184 18 12 18
160 ft. span- steel only, in.| 0.00 | 0.67 | 125 | 170 | 1.99 | 200 | 200 | 172 | 1.28 | 0.69 | 0.00 150 4 3 38 15 475 63 8 94.5 38 15 475
elab,in.| 0.00 | 262 | 480 | 665 | 7.77 | 817 | 7.82 | 675 | 5.04 | 271 | 0.00 200 4 2 38 16 | 5067 59 20 | %833 | 38 16 50.67
bardiecrailsin 000 | 0 os3 1oz [ g 08z | ns3 | p 053 | 028 | 000 210 L} L] 20 18 53.23 52 20 | w383 40 16 53.03
160ft. span - total, in.| 0.00 | 3.57 | 6.67 | 9.06 | 10.58 | 11.13 | 10.65 | 9.18 | 6.85 | 3.68 | 0.00
170 ft. span- steelonly, in.| 0.00 | 072 | 136 [ 183 | 214 | 205 [216 | 186 [ 138 [ 072 | oo
siab,in.] 0.00 | 2.67 | 501 | 683 [ 800 | 842 | 8.06 | 696 | 519 | 280 | 0.00
barrier rails,in.] 0.00 | 0.30 [ 055 [ 075 | 088 [ 093 [ 089 | 076 [ 056 [ 030 [ 000
170 ft. span - total, in.| 0.00 | 3.68 | 691 | 9.42 | 11.02 | 1160 | 11.10 | 958 | 7.14 | 384 | 0.00
180 ft. span- steelonly, in.| 0.00 | 078 | 146 [ 197 | 228 | 2.39 [ 228 | 196 [ 1456 [ 078 | 0o
slab,in.] 0.00 | 285 | 530 | 713 | 827 | a66 | 826 | 712 | 530 | 285 | 000 " & Bearing "
barrler rails,in.] 0.00 | 031 [ oss [0.79 [ 092 [ 097 [092 [ 079 [ose [ 032 [ oo A L
180 ft. span - total, in.| 0.00 | 3.94 | 734 | 9.88 | 11.47 | 12.01 | 11.47 | 9.87 | 7.34 | 3.95 = 0.00 L 10 Bqual Spacas [N
A L
1 Bottam of Top F\ange 1
190 t. span- steelonly, in.| 0.00 | 085 | 178 [ 240 | 279 | 203 [ 280 | 241 [ 179 {095 | 000
slab,in.] 0.00 | 311 | 581 | 783 | 508 | 953 | 911 | 787 | 585 | 313 | 0.00 1 1 1 1 l l l
barrler rails,in.] 0.00 | 03¢ | 063 [ 086 | 100 | 1os [ vo1 [ o7 [ 064 | 034 [ 000
190 ft. span - total, in.] 0.00 | 439 | 822 | 11.03 | 12.88 | 1351 | 12.91 [ 1115 | 828 | 442 | 0.00
2001t. span- steelonly, in 0.00 | 102 | 188 [ 252 | 292 | 305 [ 291 | 250 | 186 | 100 | 000
sisb,in.] 0.00 | 3.03 | 561 | 749 [ 867 | 906 | m6a | 743 | 553 | 209 | 000 \parior Glicer
barrler rails,in.] 0.00 [ 0.35 [ 064 [ 0.86 | 100 [ 105 [ 100 [ 086 [ 063 [ 034 [ 000 Note: deflection values shown for
5 a typical intarior girder
2001t. span- total,in.| 0.00 | 4.60 | 8.1a | 10.87 | 12.59 | 1317 | 12.55 | 10.79 | 8.02 | 433 | 0.0 ypl g DEFLECTION DIAGRAM
2101t span- steelonly, in] 0.00 | 118 [ 220 [ 2.95 | 3.43 | 359 [ 343 [ 207 [ 221 [ 118 [ 000
siab,in.] 0.00 | 338 | 625 | 838 [ 871 | 1017 | 073 | 541 | 628 | 337 | 0.0
barrlerrails,in.| 0.00 | 038 | 070 [ 095 | 110 | 115 | 110 | 095 [ 071 | 038 | 0.0
4 210ft. span- total, in.| 0.00 | 4.94 | 9.15 | 12.27 | 14.23 | 14.91 | 14.26 | 12.32 | 9.19 | 493 0.0
E
[
E
o
1

Issued January 2023

Shaat 1.0f XX
Revision 0




Option #1 — NSBA Bridge Standards

Deflection Summaries - Tenth Points Shown

Shear Stud Layout

Tenth Points and Deflection, in.

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

150 ft. span - steel only, in.| 0.00 0.61 113 1.54 179 1.88 1.80 1.55 115 | 0.62 0.00
slab, in.| 0.00 248 | 461 6.25 7.29 7.66 | 7.32 6.31 4.70 2.54 0.00

barrier rails, in.| 0.00 0.26 | 048 0.65 0.75 | 0.79 0.75 0.65 048 | 0.26 | 0.00

150 ft. span - total, in.| 0.00 | 3.34 | 6.23 8.43 | 9.84 | 1033 | 9.87 | 850 | 6.33 3.42 0.00
160 ft. span - steel only, in.| 0.00 0.67 125 1.70 1.99 2.09 2.00 1.72 128 | 0.69 | 0.00

enll|sae o B Grt‘:up 1 Gn?up 2 Gr?up 3

f. row |Cffsetin. Spaces p::h l.efnt:gth Spaces P:;c.h Lefrfth Spaces P:‘c.h Le::th
150 4 0 12 8 8 134 12 134 12 8 8
160 4 0 40 12 40 60 16 80 40 12 40
170 4 4 34 12 34 70 16 93.33 42 12 42
180 4 0 18 12 18 108 16 144 18 12 18
190 4 3 38 15 47.5 63 18 94.5 38 15 47.5




Option #1 — NSBA Bridge Standards

1.) Six Spans — Simply Supported

 Girder weight (1) =27 tons
(27 tons) x (4 girder lines) x (6 spans) = 648 tons x 1.04 (4% for cross frames/stiffeners/etc) = 674 tons
This is for a 43’ bridge width. Therefore, reduce by ~ (43/40) = 7.5%

Total estimated superstructure weight = 674 x (1-.075) = 624 tons
 Girder depth: 59” (W) + 1.5” (TF) + 2” (BF) = 62.5 inches
* Equivalent unit weight = (624 tons) x 2000 / 36,000 ft? = 34.67 psf

150° 150° 150’ J

A

A
\ 4
A
A 4

: Smarter.
: Stronger.
: Steel.

CL



Option #1 — NSBA Bridge Standards
I N I

Average unit weight (psf) 34 34.67

Total superstructure 1,224,000 1,248,000

weight (Ib)

# of piers in river 5 5

150’ 150’ 150’ J
a h ik . : Smarter.

: Stronger.
: Steel.

CL



Short Span Steel Bridge Alliance

—
>

- i
SHORT SPAN STEEL
4+ BRIDGE ALLIANCE |8

STEEL HAS THE SOLUTION

The Short Span Steel Bridge Alliance (SSSBA) is a group of bridge and buried soil steel structure industry leaders
providing essential information on the unique benefits, innovative designs, cost competitiveness and performance
— \ related to using steel in short span instaliations up to 140-ft. in length. For more information on the advantages of

working with steel in short span bridge construction, or to become a member, please visit our website,
Developed by the Short Span Steel Bridge Alliance.

TRUSS

eSPAN140 is a free web-based design tool which provides D 2 S B e 3
customized steel solutions for short span crossings up to 140 feet.

PLATE GIRDER

WIDE FLANGE SHAPE / ROLLED BEAMS

CORRUGATED STRUCTURAL PLATE

[
CORRUGATED
PIPE

T
80" 90" 100 o 120 130 140



: Smarter.
: Stronger.
: Steel.




Option #2 — LRFD Simon
| wewswoms | s

Average unit weight (psf) 44

Total superstructure 1,584,000

weight (Ib)

# of piers in river 3
: Smarter.
: Stronger.
: Steel.

CL



Option

Simon Inputs

#2 — LRFD Simon

11.67-197-253-HL93.DAT - LRFD Simon
File  Analyze Help

ody 7@ VO =8 |@

LRFD Simon
Model
Distribution Factors
Material Properties
Loads
User Defined Design Vehicle Properties
Transverse Stiffener Properties
Shear Stud Properies
Span Information
Span 1
Span 2
Span 3
Span 4
Cross Section
Span 1
Span 2
Span 2
Span 4
Costs
Material
Fabrication
Web Depth Optimization
Resutt Cortrols
Results

Commerts, ine 1
Comments, line 2
Comments, line 3
Beam type

MNumber of spans
Number of girders
Number of traffic lanes

Run option
Redesign peformance ratio

Maximum performance ratio

Minimurm flange thickness

Maximum plate thickness

Distance from slab bottom
to cg of reinforcement

Digtance from slab
bottom to web top

Average daily truck traffic, single lane

Fatigue service fife

11.67 FT SPACING; 4 SPANS @ 197-253-253-197
HL93 and OK Permit Vehicle
|DF's by AASHTO LRFD for 2ll spans and spacings

HGirder
]
4

2

LRFD Analysis  ~

|0-5000000 |
[1.0000000 |
[10000000 |in
[40000000 |in
[43522 |
[40000000  |in
oo
75.0000000 | years

11.67-197-253-HL93.DAT - LRFD Simon
File  Analyze Help

cMB S |vO|®a|0

LRFD Simon
Model

General Properties
Distribution Factors
Material Properties
Loads
User Defined Design Vehicle Properties
Traneverse Stifener Properties
Shear Stud Properties
Span Information

Span 2

Span 3

Span 4
Cross Section

Span 1

Span 2

Span 3

Span 4
Costs

Material

Fabrication
Web Depth Optimization
Result Controls

Results

Symmetrical span o

Span length |137 | ft
Hinge location” ft
Moncomposite uniform dead load |14D5 | Ib #ft
Noncomposite partial dead load, A1 [0 J Ib #ft
Distance™ to end of A1 load |D | ft

Nencomposte partial dead load, A2 I:I Ib /ft
Distance" to beginning of A2 load I:I ft

Bottom flange cross frame spacing |-1_5'7 | ft

Top flange fully braced for

noncomposite loads No il
MNoncomposite top '—1_57—| &
flange cross frame spacing iR
Top flange fully braced for Yes <

final state

Final state top flange |1‘
cross frame spacing

Construction lateral moment |20 J kip -ft

*NOTE: Distances are measured from

the left end of the cument span




Option #2 — LRFD Simon

Simon Results

11.57-197-253-HLS3.04T - LAFD Sman 11.57-107-253-HLILDAT - LRFD Senan
Fle  Analyze.  Help Fle  Analyze  Help
idocn@mlJSo a0 idoc g @so x2q @
LRFD Sman LRFD Smon T -
Model . Mode
O LRFD Simon i Pt WEB, FLANGE, LONGITUDINAL STIFFENER DESIGN |
Dhatribs ooy Factor Dhuatribs.dior: Facton
Mkl Fropties ) Mt Froptiss SPAN 1
Vi D i Vo e Vecion 10409 g R b Ak i e Range  Yield Approx Lesgth Thickness Width
Tracaverse Sierer fopeties Tracerverse. Sffener Fropetes Compoment Stromgth  Woight
Sresr o Fropesies . L o S Sl Froprsses (Ft} (ksi)  (roms)  (ft} (i)
e ke Yty i MERAY d"k—Dwf i S e web 13800 500 1619 138000 07500
S Seomm Sy DA dmo. s ot Span 2 web 197,00 00 692 9000 07500
sy Apmcyloury NUA Sciyy, i) o top flange 79.00 s00 336 79000 12500
o Batan - - . - e top fiamge 11800 500 166 39000 12500
Span 1 Job Namie,  ATSCI NSRA STANDARD STERL BRILGE Span 1 top fange 138,00 500 085 20000 1.2500
2 Pejest Nt m2 top famge 173,00 s00 271 35000 17500
o3 Desciiption: Soan 3 s s : 2
Soan d Snan 4 top flange 19700 50,0 318 24000 3 000
Contr R R ; Contr bottom flamge 79,00 S0 336 79000 12500
B 11.67 FT SPACING; 4 SPANG [ 197-253-253:157 s bottom famge 118,00 500 199 39000 15000
e e HLS3 and DK Permit Vebicle Ve Dot Optsmczation bottom fiange 138,00 $00 102 20000 14000
Fasd Corisin DF s by AASHTO LRFD for all spans asd spacings  Fana Gt bottom flage | 173.00 s00 271 350000 17500
feni bottom fiamge 197,00 500 318 24000 30000
Natianal Steel Hridge Aliance
American [nsttate of Steel Comstroction
130 Enst Randiolph Street Rasge | Vield || Approx | Lesgh | Thickeess | Width
Ste 2000 Stromgth  Woight
Chicago. IL 60601 (ksi)  {roms) () (im) (im)

500 692 59.000 07500 | 92.00
500 1583 135000 07500 | 9200
80,0 692 59000 7500 ©2.00
S0.0 318 24000 30000 2600
0.0 n 35.000 17500 2600
500 191 45 000 12500 | 20.00
500 242 57.000 1.2500 | 20.00
50,0 140 33000 12%00 2000
50.0 2132 30000 17500 26.00

For assistance comtact: The MNational Steel Bridge Allance: nsharesources & assc off

NOTICE: SIMON Systems are cogrighted under the law's of the Urdted States
Use of SIMON Systems s permited by AISC bicense agreement only

LICENSEE: IDw Un3a0
Mote: License expires on 2038-Jan-01 (in 3057 days)
National Steel Bridge ABance - Perpetul

S35 Tt e $00 20 a0 20000 2600
Chicago IL 60601 Urited States = - =

500 35000 17500 2600

50.0 45000 12500 2000

5.0 §7.000 | 15000 2000

$.0 33000 15000 20.00

50,0 30000 17500 2600

= 0.0 29.000 32500 | 26.00

o input Validstion




Option #2 — LRFD Simon

Simon Results

11,67-197-253-HLY3.DAT - LRFD Simen
File Analyze Help

sl | /0290

LRFD Simon
Mode!

General Propetties
Distribution Factors
Material Propetties
Loads
User Defined Design Vehicls Properties
Transverse Stiffener Properties
Shear Stud Properties
Span Infomation

Span 1

Span 2

Span 3

Span 4
Cross Sectien

Span 1

Span 2

Span 3

Span 4
Costs

Matenial

Fabrication
Web Depth Optimization
Resuit Controls

Results

top flange  194.00 1.83  43.000 20.00
top flange  229.00 271 | 35.000 26.00
top flange  253.00 318 24.000 26.00
bottom flange  29.00 417 29.000 26.00
bottom flange  59.00 232 30.000 26.00
bottom flange  94.00 1.78 = 35.000 20.00
bottom flange  151.00 291 57.000 20.00
bottom flange  194.00 1.83  43.000 20.00
bottom flange  229.00 271 | 35.000 26.00
bottom flange  253.00 3.18 | 24.000 26.00
SPAN 4

Range  Yield Approx Length Thickness Width

Component Strength  Weight

] (ksi) | (toms)  (f) (im) (in)

web  59.00 50.0 6.92  59.000 0.7500 | 92.00
web  197.00 50.0 16.19  138.000 0.7500 | 92.00
top flange  24.00 50.0 318 24.000 3.0000 | 26.00
top flange  59.00 500 | 271 35.000 1.7500  26.00
top flange  81.00 300 093 22.000 1.2500  20.00
top flange  120.00 30.0 166 39000 1.2500  20.00
top flange  197.00 30.0 327 77.000 1.2500  20.00
bottom flange  24.00 30.0 318 24.000 3.0000 26.00
bottom flange  59.00 50.0 271 35.000 1.7500 26.00
bottom flange  81.00 50.0 112 22.000 1.5000 20.00
bottom flange  120.00 50.0 1.99  39.000 1.5000 20.00
bottom flange  197.00 50.0 327 77.000 1.2500 20.00

NOTE: AASHTO Article C6.11.11.2 suggests using flange transverse stiffeners if 2 or more flange longjtudinal stiffeners are used. Flange transverse stiffeners are NOT included in LRFD Simon.

TOTAL TONNAGE SUMMARY

Web, Flanges. L.S: 22694 tons
Transverse Stiffeners: 0.33  tons
Bearing Stiffeners: 1.38 tons

Total (One Girder): 228.65 tons

Bridge Total (Girder Wt x # of Girders): 914,61  tons




Option #2 — LRFD Simon

1.) Four Span - Continous

e Superstructure weight = 915 tons (without crossframes and studs)
915 tons x 1.03 (3% for cross frames/studs/etc) = 943 tons

e Girder depth: 927 (W) + 1.25” (TF) + 1.50” (BF) = 94.75 inches
e Equivalent unit weight = (943 tons) x 2000 / 36,000 sf = 52.39 psf

197’ ’ J
| 253 .

: Smarter.
: Stronger.
: Steel.

CL



Option #2 — LRFD Simon
T TN

Average unit weight (psf) 44 52.39

Total superstructure 1,584,000 1,886,000

weight (Ib)

# of piers in river 3 3

197 X 253’ J

: Smarter.
: Stronger.
: Steel.

CL



NSBA Splice — Option #2




Option #2 — NSBA Splice

Si mon Output 11.67-197-253-HL93,DAT - LRFD Semon

Fle Anohze  Help

for Splice eSO, e

FIELD SPLICE DESIGN INFORMATION (NSBA SPLICE INPUT INFORMATION) |

Distrbution Factors.

Malesal Propertes 5
Loads Span 1
Liger Difirusct Dieengr Viehiches Prosesties Field Splice Location: 138000 f

Tranverse Stffener Properties
Shear Stud Properties

e Uabaciored Eoadi- Solice Caatuctin | 0P| | Sheae

Soan 1 (kips-ft)  (kips)
:‘; 3 Noacomposite Dead Load (DC1)  -189.400  -127.000
Span & Supermpased Composte Dead Load (DC2) 24,500 -20.500
Cw!ss:W\lﬂ Utility (DW™ 0,000 0.000
an :
Span } Futore Wearing Surface (DW)* 17100 -14.400
Soan 3 Positive Live Load Phis Impact (LL+ 41} 4992400 25.000
Cn“i‘" ° Negative Live Load Phes Impact (LL- +1)  -4975.600  -130.600
Materal Deck Casting** ~ 2649.000 | -129 200
Fabrication
:_t‘emm:j';v-w *NOTE  The Utiity and Future Wearing Surface loads should be svaluated and combined intofa single VW valie to be entered info the
Fesis **NOTE The Deck Casting effects are the combination of the beam self weight and the marimggm cumulative deck pour effect, which maj
Girder Properties Left  Right

Top flange vield stress (kes)® 50,000 50000
Top flange tensile strength (ks)®  70.000  70.000
Top flange thickness () 1250 1750

Top flange width (in) 20.000 26000

Web yield stress (ksi)® 50.000  50.000

Web thickness (ln) 0,750 | 0.750

Web depth (in) 92.000 | 92.000

Bottom flange vield stress (ks)® 50,000 30,000
Bottom flange tensie strength (k)®  70.000 70,000
Battom flange thickness (i) 1500 1750
Bottom flange width {im) 20,000 26.000

*NOTE LRFD Saon does not accept the steel grade s  progran iput for either flmges o web. The engineer should use the yield andy

Haunch Properties
Haunch () | 4.000

Splice Plate Properties
Not Available

Balt Properties
Not Available

o Input Vahdation 3 of Wamings Detected




Option #2 — NSBA Splice

Splice Input

File Home msert Page Layout Formulas View mate Help
Cambria -2 -
Copy
= Tt Pairter B
Clipbeard o Fant Angnment Pumber
pFL., = fu Grade 50W
& B c o 3 ¥
e
Q{EBB‘) NSBA Bolted Splice Designer - Plate Girder
1 oy
2 Design Input
Y
4 Unfactored Loads - Splice Centerline
s Moment {(lip-ft)  Shear [kip)
s Noncompaosite Dead Load (DCy) 189.40 -127.00 Balt Type A325
5 nposed Ci i d d
uperimpased Compesite Dead Lo 2450 2050 Balt Diameter (in) 78
7
Future Wearing Surface (DW) 17.10 -3 Web Threads Excluded
Positive Live Load plus Impact [LL” + 1) 499240 2500 Flange Threads Fxcluded
1o | Negative Live Loa plus Impact (LU + 1) 497560 -130.60 Surface Condition Factor (K.} 8
.
5 Deck Casting 2645.00 -129.20 Hole Size Factor [Ky) Standard
¥
12 Girder Properties Top Flkngs Rovs b
5
“ itk Right Web Rows 2
+
o Tap Flange Material Orade 50W Grade SO0W |- Bottom Fiange Rows 4
o Tap Flange Thickness {in) 1 1374
1 | T Flangs Width (in) L s Concrete Deck Properties
o Composite Composite
15 Longitudinal Stiffener | No e Thickness [in} 152
3 3 3
m Transverse Stiffener Spacing (d.) (ft) Effoctive Width [in] 100,00
b +
- Traneverse Stiffener Status Unatiffened Unstiffered Conerete Strength (ksi) 400

Ready T Accessbility: invesigate

£ Type here to search

gn Result Sur

Flange Sph

Insert  Delete

Cadl Fill Caler

Usar Input Fistd

Sprendsheet Sta

Spreadsheet Caloulsted Fi

0K

oK

Cet




Option #2 — NSBA Splice

Splice Result

 Top Flange: 48 bolts
(24 per side)

 Bottom Flange: 56 bolts
(28 per side)

 Web: 64 bolts
(32 per side)

File  Home Insert  Pagelayowt  Formulas  Data  Review
& Cut -
0 dh Cu ambaia -1 -
[Py copy -
Py
Paste D_
- F Formt Painter
Cliptisasd W Fanit
E17 £
A B €

View  Automate  Help

angrment

Foxit POF

B zearch

S&F Cap 0 Pro

E

Call Fill Coler

Insert Dl

Style o

User Input Field

Spreadsheet Status Field

1]
z | Design Result Summary
3
a | Bolts Arrangement
Bolt Rows (Per  Total Bolts (Per
5 Side] Side) Design Basis
1 Top Flange 4 24 Spreadshest
2
+ Web 2 3z
Spreadsheet

2
g Pottem: Flangs 4 il Caleulated
9

S— :

w Gage - Bolts (in) (in) Piteh - Balts (in) (in)
1% Top Flangs 4 7/8 ) 3 112
12/ Web 3 2 5 1/2 11/2
s Bottom Flange 4 7/8 r 4 3 1172

15 Splice Plate Dimensions

16 Thickness (in) Width (in) Length (in]
19 Top Flange - Quter 3/4 20

36 34
18 Top Flange - Inner (Each) 7/8 87/8
15 Web 7/16 14 3/4 85 1/2
20 Bottom Flange - Inner [Each) 1 8 7/8

42 34
2 Bottom Flange - Outer 7/8 20
2

Sproadshast Calculated Field

NOTICE: DO NOT MODIFY THIS SHEET

Gage - Bolt Pitch - Bolt
Groups (in) Groups (in)
6 1/4 3 3/4
4 3/s DNA
6 1/4 334

Bready T Accessibiity: investigate




Summary of the Tools

Span Weight Curves

* Quickest, superstructure steel weight

Span Standards

* Quick, superstructure steel weight + plates
sizes (1, 2, 3, & 4 span configurations)

LRFD Simon

* Line girder analysis software, any span
config, design & analysis, web optimization

NSBA Splice

* Excel spreadsheet and design guide to be
used for steel |-girder bolted splice design




Where To Get NSBA Tools & Resources

Span to Weight Curves

e aisc.org/spanweightcurves

Span Standards

e aisc.org/nsba/design-and-estimation-
resources/standard-bridge-plans/

LRFD Simon
e aisc.org/simon
NSBA Splice

e aisc.org/nsba-splice




Thank You

Tony Peterson
515-499-2029
peterson@aisc.org

www.aisc.org/nsba/

S\ : Smarter.
W‘ : Stronger.
e : Steel.



