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Bridge No: Owner:

Town/City: Maintainer:

Route Carried: Year Built:

Crosses: Year(s) Rebuilt/Rehab:

Group 1 Posting Analysis (Configuration 1)

Governing Posting:

Governing Load Model:

Group 2 Posting Analysis (Configuration 2 - 5)

Governing Posting:

Governing Load Model:

Group 3 Posting Analysis (Configuration 6 - 8)

Governing Posting:

Governing Load Model:

LRFR Evaluation Factors: Please Check all the boxes that apply:

Live Load Distribution Factor: Bridge load rating is governed by 

Impact Factor: substructure rating

Governing Condition Factor, φc: Connection control the load rating

System Factor, φc: Exterior girder control load rating

ADTT (one-way): As-build load rating

As-inspected load rating

One Lane Loaded

Advanced Analysis Used

Actual Measurements Taken

Finite Fatigue life  years

MaineDOT

MaineDOT

1985

N/A

POSTING LOAD 

(TONS)

SUMMARY OF BRIDGE RATING

1562

Brewer

Parkway South

I-395

1.0

377

N/A

Varies (see calculations) 

1.33

1.0

CONFIGURATION 8

N/A

N/A

CONFIGURATION 1

CONFIGURATION 2

CONFIGURATION 3

CONFIGURATION 4

CONFIGURATION 5

CONFIGURATION 6

CONFIGURATION 7

1.51 54.36

VEHICLE TYPE RF RT (TONS)

1.165 41.94
HL-93

HL-93 

modified

OPERATING

INVENTORY

INVENTORY

OPERATING

Connec

Exterior

As-build

As-inspe

One La

pe

Advanc

Actual

Finite F

2

(Updated 7/31/19)

(Updated 7/31/19)
TYPE EV2
TYPE EV3

3.12
2.16

89.70
92.88



BREAKDOWN OF BRIDGE RATING

Town/City: Route Carried:

Bridge No.: Crosses:

LOAD RATING POINTS OF INTEREST

Inv       

72.0 kip

Oper       

72.0 kip

Inv       

90.0 kip

Oper       

90.0 kip

1               

100.0 kip

2                

94.0 kip

4                

88.0 kip

5           

88.0 kip

6            

75.9 kip

7                

59.0 kip

8           

37.4 kip

1.165 1.51

Brewer

1562

Parkway South

I-395

Bridge Component

HL-93 HL-93 Modified MaineDOT Truck Configurations

3                

88.0 kip

Interior Girder 

Strength I

Negative Bending

Interior Girder

Service II

Negative Bending

Interior Girder

Strength I

Positive Bending

Interior Girder

Service II

Positive Bending

Negative Bending

Exterior Girder

Service II

Negative Bending

Exterior Girder

Strength I

Positive Bending

Exterior Girder

Service II

Positive Bending

[COMPONENT]

[LIMIT STATE]

[ANALYZED CONDITION]

1.868 2.422

1.452 1.882

2.355

[COMPONENT]

[LIMIT STATE]

[ANALYZED CONDITION]

[COMPONENT]

[LIMIT STATE]

[ANALYZED CONDITION]

Girder

Strength I

Shear - Interior Support

Girder

Strength I 

Shear - End Support

Exterior Girder

Strength I

1.894

2.173

3.053

2.383

1.743

1.165 1.51

3.23 4.187

2.226 2.886

CONTROLLING RATING 

FACTORS (STRENGTH I) 

3

Emer. Vehicles
EV2

57.5 kip
EV3

86.0 kip

5.35 3.55

3.12 2.16

6.97 4.63

4.35 2.39

5.07 3.42

4.27 2.87

3.12 2.16

(Updated 7/31/19)



DESCRIPTION OF BRIDGE 

Bridge Number: 1562

Owner: MaineDOT 

Maintained By:  MaineDOT 

Location: Brewer  

Route Carried: Parkway South 

Featured Intersection: I-395 

Latest NBI Inspection Date: 1/5/2015 

Field Verification Date: 7/5/2016

Date of Construction: 1985

Bridge Type: Steel Girder with Composite Concrete Deck 

Material Properties: Fy = 50 ksi (beam flanges), 36 ksi (all other steel) 

Fy (rebar) = 40 ksi, f’c = 3.0 ksi

Original Design Loading:  Unknown

Date(s) of Rebuild/Rehab: N/A 

Description of Rebuild/Rehab: N/A 

Posting: N/A 

Superstructure:  Steel Girder with Concrete Deck 

Substructure: Reinforced Concrete Abutments 

Bearings: Fixed Hinged Pedestal with Expansion Roller Pedestals 

Bridge Spans: Both Spans = 120’

Bridge Skew: 42°00’00”

Bridge Width: 53.2

Roadway Surface: 41 ft inside curb to inside curb 

Curbs: Concrete 

Sidewalk/Walkway/Median: Concrete walkway on one side. 

Utilities: One 14” utility pipe located on underside of structure 

Bridge Railing: Steel posts and railings in concrete curb 

Additional chain link fence adjacent to walkway. 

Approach Railings:  Steel Guardrail 

Wearing Surface Condition:  

Bridge Railing Condition:              -- from inspection report dated 1/5/2015 --

Deck Condition: Deck – 7 GOOD  

Beam Condition: Superstructure – 8 VERY GOOD 

Bearing Condition: Substructure – 6 SATISFACTORY 

Abutment Condition: 

Pier Condition:  
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NOTES AND ASSUMPTIONS 

 

References Used:  

· The Manual for Bridge Evaluation (MBE), Second Edition, 2011 (MBE) w/ 2013 

Interims

· AASHTO LRFD Bridge Design Specifications, Sixth Edition, 2012

· MaineDOT Load Rating Guide, April 2015

General Notes: 

This load rating was performed in accordance with MaineDOT guidelines.  

Bridge No. 1562 is a continuous 2 span bridge with 6 steel W-shape girders which act 

compositely with a steel reinforced concrete deck. The concrete deck thickness is 11 inches with 

no beam haunches and a 3 inch thick bituminous wearing surface. The bridge has concrete curbs 

on both sides of the roadway with a walkways on one side. Both side have a steel guardrail while 

the walkway side has an additional chain link fence. 

The bridge has an overall width of 53.2 ft with a roadway width of 41 ft carrying 2 lanes of 

traffic. The current ADT of the bridge was recorded as 9787 from the previous inspection. The 

ADTT of the bridge was calculated as 377 with a Truck ADT of 5%. 

There was no information in the plans about the concrete deck of the bridge, therefore the 

dimensions used were those taken during the site visit to the structure. Conservative engineering 

judgement was used when estimating the reinforcing steel quantity in the concrete deck based on 

minimum steel requirement.  

The bridge was evaluated at the Inventory and Operating levels for the Strength I limit state, as 

well as the Service II limit state. The superstructure was rated for the AASHTO HL-93 load 

condition. Due to the inventory rating factor of greater than 1 at the HL-93 condition, it was not 

necessary to rate the structure for the MaineDOT legal loads.  

STAAD.Pro V8i was used to generate moment and shear forces in the girders due to the various 

load conditions. The bridge girders and deck were then evaluated at those forces using the 

distribution factors and capacity calculations provided by the AASHTO LRFD Bridge Design 

Specifications. 

Condition Factors: 

The condition factor used for this bridge was 1.0 due to the “Good” rating that the superstructure 

received in the most recent (2015) inspection report.  

Assumptions: 

· Girders flanges specified as A572 steel, Fy assumed to be 50 ksi (most common grade of 

A572 during construction of bridge.) 

· Concrete strength (f’c) assumed to be 3.0 ksi 
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· Reinforcing steel yield strength (Fy) assumed to be 40 ksi 

· Superimposed dead loads such as wearing surface and guardrails distributed evenly 

between all girders.  

· Wearing surface thickness is approximated based on measurement taken during the site 

visit.  
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Figure 1.  Maine DOT Legal Loads

15



Figure 2. Maine DOT Legal Loads 
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Project: MaineDOT Bridge Load Rating
Job No.: 2582-15.02

Rated By: MMS
Checked By: CDS

Date: 7/14/16

PARK WAY SOUTH OVER 395  No. 1562

BRIDGE INFO

≔Year 1985 Year the bridge was constructed

≔BridgeL ⋅246 ft Overall bridge length

≔BridgeW 53.2 ft Overall bridge width

≔Skew 42 Degree of skew

≔Curvature 0 Degree of horizontal curvature

≔RoadwayW ⋅41 ft Overall width of the roadway from curb to curb

≔Nspans 2 Number of bridge spans

≔SpanL1 120 ft Length of 1st span

≔SpanL2 ⋅120 ft Length of 2nd span

≔SpanL3 ⋅0 ft Length of 3rd span

≔Spantotal =++SpanL1 SpanL2 SpanL3 240 ft

≔Nbeams 6 Number of bridge girders

≔Sgirders ⋅13 ft Spacing between girders

≔H ⋅0 in Haunch depth

≔OVH ⋅.5 ft Length deck overhangs exterior girders

≔DeckT ⋅11 in Deck Thickness

≔WearingConcT ⋅0 in Concrete wearing surface thickness (0 if none)

≔WearingBitT ⋅3 in Bituminous wearing surface thickness (0 if none)

≔Sbrace_neg ⋅11.33 ft
18



Spacing of braces in neg bending region
≔Sbrace_neg ⋅11.33 ft

≔Sbrace_pos ⋅23.33 ft Spacing of braces in pos bending region

≔Nvehlanes 2 Number of possible vehicle lanes according to AASHTO LRFD SPECS

≔Ndeslanes 2 Number of designated lanes on the bridge

≔CurbH ⋅.75 ft Curb Height

≔CurbW ⋅2 ft Curb Width

≔SidewalkW ⋅8 ft Sidewalk Width

≔ADTcur 9787

≔ADTfut 13702

≔ADTDir_Split 0.55

≔PerTrucks %5

≔ADTT =ceil ⎛⎝ ⋅⋅ADTfut ADTDir_Split PerTrucks⎞⎠ 377

≔φc 1.0 Conditition factor - Satisfactory =1.0 / Fair=0.95 / Poor=0.85

≔φs 1.0 System Factor - 0.85 for 3 girder bridges with girder spacing = 6'
  0.95 for 4 girder bridges with girders spacing less than 4 ' 
1.0 for all other girder bridgesLIMIT STATES

Strength I Limit State - Inventory Limit states required for a steel girder bridge

≔γSTI_inv

1.25
1.50
1.75

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

Strength I Limit State - Operating

≔γSTI_op

1.25
1.50
1.35

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

Service II Limit State 

≔γSEII

1.00
1.00
1.30

⎡
⎢
⎢⎣

⎤
⎥
⎥⎦

BRIDGE MATERIAL PROPERTIES
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BRIDGE MATERIAL PROPERTIES

≔γsteel 490 pcf Unit weight of steel

≔γconc 150 pcf Unit weight of concrete

≔γbit 140 pcf Unit weight of bit. wearing surface

≔f'c 3 ksi Compressive strenght of concrete

≔Fy 36 ksi Yield strength of steel 

≔Fyflange ⋅50 ksi Yield strength of steel of flanges (use if flanges are differing grades)

≔Fy_rebar ⋅40 ksi Yield strength of rebars

≔Esteel 29000 ksi

≔Econc =⋅1820 ‾‾‾‾‾‾⋅f'c ksi ⎛⎝ ⋅3.152 10
3 ⎞⎠ ksi

≔n =――
Esteel

Econc
9.2

GIRDER SECTION PROPERTIES

Positive Flexture --- Plate Girder - 70x5/8 web, 12x3/4 top flange, 14x1 bottom flange

≔Agirder 68.625 in
2

Area of the steel section

≔Ix ⋅51160 in
4

Moment of inertia of the section 

≔Dgirder ⋅72 in Depth of the girder

≔Wtflange ⋅12 in Width of the top flange

≔ttflange ⋅.75 in Thickness of the top flange

≔Wbflange ⋅14 in Width of the bottom flange

≔tbflange ⋅1 in Thickness of the bottom flange

≔tweb ⋅―
5

8
in Thickness of the web
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≔ ⋅―

≔S =min
⎛
⎜
⎜
⎜
⎜
⎜
⎜
⎜
⎝

,,⋅0.25 SpanL1

‖
‖
‖
‖
‖
‖
‖
‖
‖

||
||
|
|||
||
||
|
||

||
||
||
|||
|
||
||
|||

if

else

>tweb ―――
tbflange

2
‖
‖ +⋅12 DeckT tweb

‖
‖
‖‖

+⋅12 DeckT ―――
tbflange

2

Sgirders

⎞
⎟
⎟
⎟
⎟
⎟
⎟
⎟
⎠

11.052 ft Effective deck slab width

≔Sext =min
⎛
⎜⎝
,S +―――
Sgirders

2
OVH

⎞
⎟⎠
7 ft Effective deck slab width for exterior beams

≔Wtopplate ⋅0 in Width of additional plate on top flange of girder

≔ttopplate ⋅0 in Thickness of additional plate on top flange of girder

≔Atopplate =⋅Wtopplate ttopplate 0 in
2

≔Itopplate =――――――
⋅Wtopplate ttopplate

3

12
0 in

4

≔Wbotplate ⋅0 in Width of additional plate on bottom flange of girder

≔tbotplate ⋅0 in Thickness of additional plate on bottom flange of girder

≔Abotplate =⋅Wbotplate tbotplate 0 in
2

≔Ibotplate =――――――
⋅Wbotplate tbotplate

3

12
0 in

4

≔d0 ⋅280 in Transverse stiffener spacing

≔d0_end ⋅15 in Distance from end support to transverse stiffener 

Distance to neutral axis of 
non-composite girder≔y =――――――――――――――――――――――――――

++⋅Atopplate
⎛
⎜⎝

++―――
ttopplate

2
Dgirder tbotplate

⎞
⎟⎠

⋅Agirder
⎛
⎜⎝

+―――
Dgirder

2
tbotplate

⎞
⎟⎠

⋅Abotplate ―――
tbotplate

2

++Atopplate Agirder Abotplate
36 in
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≔I =+++++Ix ⋅Agirder
⎛
⎜
⎝

−+tbotplate ―――
Dgirder

2
y

⎞
⎟
⎠

2

Itopplate ⋅Atopplate
⎛
⎜
⎝

−++tbotplate Dgirder ―――
ttopplate

2
y

⎞
⎟
⎠

2

Ibotplate ⋅Abotplate
⎛
⎜
⎝

−y ―――
tbotplate

2

⎞
⎟
⎠

2

⎛⎝ ⋅5.116 10
4 ⎞⎠ in

4

≔Sx_pos =―
I

y

⎛⎝ ⋅1.421 10
3 ⎞⎠ in

3
Section modulus of non-composite girder Moment of inertia of non-

composite girder

≔eg =−+−++tbotplate Dgirder H ttflange ―――
DeckT

2
y 40.75 in

≔Kg_pos =⋅n ⎛⎝ +I ⋅⎛⎝ ++Agirder Atopplate Abotplate⎞⎠ eg
2 ⎞⎠ ⎛⎝ ⋅1.519 10

6 ⎞⎠ in
4

Composite Section Properties Interior Girder

Short Term / Transient (n)

≔Adeck ―――
⋅S DeckT

n
≔Ideck ――――

⋅S DeckT
3

⋅12 n

≔ySTC =―――――――――――――――――――――――――――――――――――――――――

+++⋅Atopplate
⎛
⎜
⎝

++―――
ttopplate

2
Dgirder tbotplate

⎞
⎟
⎠

⋅Agirder
⎛
⎜
⎝

+―――
Dgirder

2
tbotplate

⎞
⎟
⎠

⋅Abotplate
⎛
⎜
⎝
―――
tbotplate

2

⎞
⎟
⎠

⋅Adeck
⎛
⎜
⎝

+−++tbotplate Dgirder H ttflange ―――
DeckT

2

⎞
⎟
⎠

+++Atopplate Agirder Abotplate Adeck
64.442 in

≔dgirder −+tbotplate ―――
Dgirder

2
ySTC

Distance to neutral axis of 
composite girder for short term loads≔dtopplate −++tbotplate Dgirder ―――

ttopplate

2
ySTC

≔dbotplate −ySTC ―――
tbotplate

2

≔ddeck −++−+tbotplate Dgirder ttflange H ―――
DeckT

2
ySTC

≔ISTC =+++++++Ix ⋅Agirder ⎛⎝dgirder⎞⎠
2

Itopplate ⋅Atopplate ⎛⎝dtopplate⎞⎠
2

Ibotplate ⋅Abotplate ⎛⎝dbotplate⎞⎠
2

Ideck ⋅Adeck ⎛⎝ddeck⎞⎠
2 ⎛⎝ ⋅1.323 10

5 ⎞⎠ in
4

Moment of inertia of composite 
girder for short term loads≔SxSTC =――

ISTC

ySTC

⎛⎝ ⋅2.053 10
3 ⎞⎠ in

3
Section modulus of composite girder for 
short term loads

Long Term (3n)

≔Adeck ―――
⋅S DeckT

3 n
≔Ideck ――――

⋅S DeckT
3

⋅12 3 n
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≔ ―
⋅

⋅
≔ ―

⋅

≔yLTC =―――――――――――――――――――――――――――――――――――――――――

+++⋅Atopplate
⎛
⎜
⎝

++―――
ttopplate

2
Dgirder tbotplate

⎞
⎟
⎠

⋅Agirder
⎛
⎜
⎝

+―――
Dgirder

2
tbotplate

⎞
⎟
⎠

⋅Abotplate
⎛
⎜
⎝
―――
tbotplate

2

⎞
⎟
⎠

⋅Adeck
⎛
⎜
⎝

+−++tbotplate Dgirder H ttflange ―――
DeckT

2

⎞
⎟
⎠

+++Atopplate Agirder Abotplate Adeck
53.731 in

≔dgirder −+tbotplate ―――
Dgirder

2
yLTC Distance to neutral axis of 

composite girder for long term loads

≔dtopplate −++tbotplate Dgirder ―――
ttopplate

2
yLTC

≔dbotplate −yLTC ―――
tbotplate

2

≔ddeck −++−+tbotplate Dgirder ttflange H ―――
DeckT

2
yLTC

≔ILTC =+++++++Ix ⋅Agirder ⎛⎝dgirder⎞⎠
2

Itopplate ⋅Atopplate ⎛⎝dtopplate⎞⎠
2

Ibotplate ⋅Abotplate ⎛⎝dbotplate⎞⎠
2

Ideck ⋅Adeck ⎛⎝ddeck⎞⎠
2 ⎛⎝ ⋅1.013 10

5 ⎞⎠ in
4

Moment of inertia of composite 
girder for long term loads≔SxLTC =――

ILTC

yLTC

⎛⎝ ⋅1.885 10
3 ⎞⎠ in

3
Section modulus of composite girder for 
long term loads

Plastic Moments Interior Girder ----- AASHTO Table D6.1-1

≔Pt =⋅⋅Wbflange tbflange Fyflange 700 kip

≔Pw =⋅⋅⎛⎝ −−Dgirder ttflange tbflange⎞⎠ tweb Fy
⎛⎝ ⋅1.581 10

3 ⎞⎠ kip

≔Pc =⋅⋅Wtflange ttflange Fy 324 kip Forces in each component of the composite girder at the 
plastic moment≔Ptopplate =⋅Atopplate Fy 0 kip

≔Pbotplate =⋅Abotplate Fy 0 kip

≔Ps =⋅⋅⋅0.85 f'c S DeckT
⎛⎝ ⋅3.72 10

3 ⎞⎠ kip

≔D =−−Dgirder ttflange tbflange 70.25 in

Case I - PNA in Web

≔Yweb =⋅――
((D))

2

⎛
⎜
⎝

+――――――――――
−−−+Pt Pbotplate Pc Ptopplate Ps

Pw
1

⎞
⎟
⎠

−39.189 in

≔yweb =−−+tbotplate Dgirder ttflange Yweb 110.439 in

≔dslab ++―――
DeckT

2
H Yweb
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≔dslab ++――
DeckT

2
H Yweb

≔dcomp +―――
ttflange

2
Yweb

≔dtopplate ++―――
ttopplate

2
ttflange Yweb

≔dten −−yweb tbotplate ―――
tbflange

2

≔dbotplate −yweb ―――
tbotplate

2

≔Mp_web =+⋅――
Pw

⋅2 D

⎛
⎝ +Yweb

2
⎛⎝ −D Yweb⎞⎠

2 ⎞
⎠ ⎛⎝ ++++⋅Ps ⎛⎝dslab⎞⎠ ⋅Pc ⎛⎝dcomp⎞⎠ ⋅Ptopplate ⎛⎝dtopplate⎞⎠ ⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠⎞⎠ ⎛⎝ ⋅7.589 10

3 ⎞⎠ ⋅kip ft

Plastic moment when 
PNA is in the webCase II - PNA in Flange

≔Yflange =⋅
⎛
⎜
⎝
―――――

+ttflange ttopplate

2

⎞
⎟
⎠

⎛
⎜
⎝

+―――――――
−++Pw Pt Pbotplate Ps

+Pc Ptopplate
1

⎞
⎟
⎠

−1.291 in

≔yflange =−++tbotplate Dgirder ttopplate Yflange 73.291 in

≔dslab −+―――
DeckT

2
H ⎛⎝ −+ttflange ttopplate Yflange⎞⎠

≔dten −−yflange tbotplate ―――
tbflange

2

≔dbotplate −yflange ―――
tbotplate

2

≔dweb −―――
Dgirder

2
Yflange

≔Mp_flange =+⋅―――――――
+Pc Ptopplate

2 ⎛⎝ +ttflange ttopplate⎞⎠

⎛
⎝ +Yflange

2
⎛⎝ −+ttflange ttopplate Yflange⎞⎠

2 ⎞
⎠ ⎛⎝ +++⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠ ⋅Pw ⎛⎝dweb⎞⎠ ⋅Ps ⎛⎝dslab⎞⎠⎞⎠ ⎛⎝ ⋅1.034 10

4 ⎞⎠ ⋅kip ft

Plastic moment when 
PNA is in the flangeCase III - PNA in Slab

≔Yslab =⋅DeckT
⎛
⎜
⎝
――――――――――

++++Pc Ptopplate Pw Pt Pbotplate

Ps

⎞
⎟
⎠

7.702 in

≔yslab =−+−++tbotplate Dgirder H ttflange DeckT Yslab 74.548 in

≔dtopplate −−−yslab tbotplate Dgirder ―――
ttopplate

2

≔dcomp +−−yslab tbotplate Dgirder ―――
ttflange

2
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≔ +−− ――

≔dtopplate −−−yslab tbotplate Dgirder ―
ttopplate

2

≔dten −−yslab tbotplate ―――
tbflange

2

≔dbotplate −yslab ―――
tbotplate

2

≔dweb −−yslab tbotplate ―――
Dgirder

2

≔Mp_slab =+
⎛
⎜
⎝
――――

⋅Yslab

2
Ps

2 DeckT

⎞
⎟
⎠

⎛⎝ ++++⋅Ptopplate ⎛⎝dtopplate⎞⎠ ⋅Pc ⎛⎝dcomp⎞⎠ ⋅Pw ⎛⎝dweb⎞⎠ ⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠⎞⎠ ⎛⎝ ⋅1.031 10
4 ⎞⎠ ⋅kip ft

Plastic moment when 
PNA is in the slab

≔Mp_Location =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|||
||
|||
|
||
||
||
|||

|||||
||
||
|||||
|||||||
|||||
||
|||
|||||
||||

if

else

≥++Pt Pw Pbotplate ++Pc Ptopplate Ps
‖
‖ “PNA in Web”

‖
‖
‖
‖
‖
‖

|||
||
|
|
|||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate Ps
‖
‖ “PNA in Flange”

‖
‖ “PNA in Slab”

“PNA in Slab”

≔Mp_pos =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|||
|||
||
|
|
||
||
|
||

||
|
|
|||
||
||
|
|
||
|||

if

else

≥++Pt Pw Pbotplate ++Pc Ptopplate Ps
‖
‖Mp_web

‖
‖
‖
‖
‖
‖‖

||
||
||
|
||
||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate Ps
‖
‖Mp_flange

‖
‖Mp_slab

⎛⎝ ⋅1.031 10
4 ⎞⎠ (( ⋅kip ft)) Plastic Moment of the 

composite section 

Nominal Flextural Resistance - Compression Flange Continuously Braced by Deck

Service Limit State

≔ff_top_pos =⋅0.95 Fy 34.2 ksi Allowable Stress in the top flange fl term can be ignored

≔ff_bot_pos =⋅0.95 Fyflange 47.5 ksi Allowable Stress in the bottom flange

Strength Limit State
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≔ =⋅

Strength Limit State

≔Dcp =‖
‖
‖
‖
‖
‖
‖‖

|
|
||
|||
||
|
||||

||
|
|
|||
||
||
|

if

else

＝Mp_Location “PNA in Web”
‖
‖
‖‖

⋅―
D

2

⎛
⎜
⎝

+――――――――――――――
−⋅Fy ⎛⎝ −Abotplate Atopplate⎞⎠ ⎛⎝ ⋅⋅⋅0.85 f'c S DeckT⎞⎠

⋅⋅Fy D tweb
1

⎞
⎟
⎠

‖
‖ ⋅0 in

0 in

≔Dt =++−+tbotplate Dgirder ttflange H DeckT 82.25 in

≔Dp =‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|||
|||
||
|
|
||
||

||
|
|
|||
||
|||
|
|
||

if

else if

else

＝Mp_Location “PNA in Web”
‖
‖ −Dt yweb

＝Mp_Location “PNA in Flange”
‖
‖ −Dt yflange

‖
‖ −Dt yslab

7.702 in

≔Compactness =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

||
||
|||
|
|
||
||
|||
|
||
||
|

|
||
|||
||
|
|
||
|||
||
|
|

if

else if

else

>――
D

tweb
150

‖
‖ “non compact”

>―――
⋅2 Dcp

tweb
⋅3.76

‾‾‾‾‾
――
Esteel

Fy
‖
‖ “non compact”

‖
‖ “compact”

“compact” Compactness check

≔Mn_pos =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
||
|||
||
|
|
||
||
|||
|
||||

||
|
|
|||
||
||
|
|
||
|||
|||||

if

else

＝Compactness “compact”
‖
‖
‖
‖
‖
‖
‖
‖

||
|||
|
||
||
||
||||

if

else

≤Dp ⋅0.1 Dt

‖
‖Mp_pos

‖
‖
‖‖

⋅Mp_pos

⎛
⎜
⎝

−1.07 0.7 ――
Dp

Dt

⎞
⎟
⎠

‖
‖ “noncompact - check code”

⎛⎝ ⋅1.031 10
4 ⎞⎠ (( ⋅kip ft)) Moment Capacity of the 

Composite Girder in Positive 
Bending for an Interior Girder 

Nominal Shear Resistance
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≔ =

‖

if

else

＝

‖

if

else

≤ ⋅
‖
‖

‖
‖

⋅ ⎜ − ――⎟

‖
‖

⎛⎝ ⋅ ⎞⎠ (( ⋅ ))

Nominal Shear Resistance

Strength Limit State

≔Vp =⋅⋅⋅0.58 Fy D tweb 916.763 kip Shear Capacity of the web

≔k =+5 ―――
5

⎛
⎜⎝
―
d0

D

⎞
⎟⎠

2
5.315 k value for typical web section with stiffeners

≔kend =+5 ――――
5

⎛
⎜⎝
――
d0_end

D

⎞
⎟⎠

2
114.668 k value for end section of web above supports

≔C =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

||
||
|
||
|||
|||
|
|
||
|||
|||
||
|
||
||
||
||
||

||
||
||
|
|||
|||
|
||
|
|||
|||
||
||
|
||
||
|
||

if

else if

else

≤――
D

tweb
⋅1.12

‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy
‖
‖ 1

≤<⋅1.12
‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy
――
D

tweb
⋅1.40

‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy
‖
‖
‖
‖
‖

―――
1.12

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy

‖
‖
‖
‖
‖

―――
1.57

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

2

⎛
⎜
⎝
―――

⋅Esteel k

Fy

⎞
⎟
⎠

0.532 C value for typical web section with stiffeners
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≔Cend =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

||
||
|
|||
||
|||
|
|
||
||
|||
||
|
||
|||
||
||
||

||
||
||
|
||
|||
|
||
|
||
|||
||
||
|
|||
||
|
||

if

else if

else

≤――
D

tweb
⋅1.12

‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy
‖
‖ 1

≤<⋅1.12
‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy
――
D

tweb
⋅1.40

‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy
‖
‖
‖
‖
‖

―――
1.12

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy

‖
‖
‖
‖
‖

―――
1.57

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

2

⎛
⎜
⎝
――――

⋅Esteel kend

Fy

⎞
⎟
⎠

1 C value for end section of web above supports

≔Vn_int =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

||
||
||
|
|||
|
||
||
|
|||
||
||
|
||

||||||
||||
||||
||||||
||
||||
|||||
||||||
||||||
||
||||
||||||
||||||||

if

else

≤―――――――――――
⋅2 D tweb

⎛⎝ +⋅Wtflange ttflange ⋅Wbflange tbflange⎞⎠
2.5

‖
‖
‖
‖
‖

⋅Vp

⎛
⎜
⎜
⎜⎝

+C ――――
0.87 (( −1 C))

‾‾‾‾‾‾‾‾
+1

⎛
⎜⎝
―
d0

D

⎞
⎟⎠

2

⎞
⎟
⎟
⎟⎠

‖
‖
‖
‖
‖

⋅Vp

⎛
⎜
⎜
⎜⎝

+C ――――――
0.87 (( −1 C))

+
‾‾‾‾‾‾‾‾

+1
⎛
⎜⎝
―
d0

D

⎞
⎟⎠

2

―
d0

D

⎞
⎟
⎟
⎟⎠

533.861 kip Shear capacity of girder with stiffeners

≔Vn_end =⋅Cend Vp 916.763 kip Shear capacity of end section of girder with stiffeners

Composite Section Properties Exterior Girder
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Composite Section Properties Exterior Girder

Short Term / Transient (n)

≔Adeck ――――
⋅Sext DeckT

n
≔Ideck ―――――

⋅Sext DeckT
3

⋅12 n

≔ySTC =―――――――――――――――――――――――――――――――――――――――――

+++⋅Atopplate
⎛
⎜⎝

++―――
ttopplate

2
Dgirder tbotplate

⎞
⎟⎠

⋅Agirder
⎛
⎜⎝

+―――
Dgirder

2
tbotplate

⎞
⎟⎠

⋅Abotplate
⎛
⎜⎝
―――
tbotplate

2

⎞
⎟⎠

⋅Adeck
⎛
⎜⎝

+−++tbotplate Dgirder H ttflange ―――
DeckT

2

⎞
⎟⎠

+++Atopplate Agirder Abotplate Adeck
60.209 in

≔dgirder −+tbotplate ―――
Dgirder

2
ySTC Distance to neutral axis of 

composite girder for short term loads

≔dtopplate −++tbotplate Dgirder ―――
ttopplate

2
ySTC

≔dbotplate −ySTC ―――
tbotplate

2

≔ddeck −++−+tbotplate Dgirder ttflange H ―――
DeckT

2
ySTC

≔ISTC =+++++++Ix ⋅Agirder ⎛⎝dgirder⎞⎠
2

Itopplate ⋅Atopplate ⎛⎝dtopplate⎞⎠
2

Ibotplate ⋅Abotplate ⎛⎝dbotplate⎞⎠
2

Ideck ⋅Adeck ⎛⎝ddeck⎞⎠
2 ⎛⎝ ⋅1.199 10

5 ⎞⎠ in
4

Moment of inertia of composite 
girder for short term loads≔SxSTC_ext =――

ISTC

ySTC

⎛⎝ ⋅1.991 10
3 ⎞⎠ in

3
Section modulus of composite girder for 
short term loads

Long Term (3n)

≔Adeck ――――
⋅Sext DeckT

3 n
≔Ideck ―――――

⋅Sext DeckT
3

⋅12 3 n

≔yLTC =―――――――――――――――――――――――――――――――――――――――――

+++⋅Atopplate
⎛
⎜⎝

++―――
ttopplate

2
Dgirder tbotplate

⎞
⎟⎠

⋅Agirder
⎛
⎜⎝

+―――
Dgirder

2
tbotplate

⎞
⎟⎠

⋅Abotplate
⎛
⎜⎝
―――
tbotplate

2

⎞
⎟⎠

⋅Adeck
⎛
⎜⎝

+−++tbotplate Dgirder H ttflange ―――
DeckT

2

⎞
⎟⎠

+++Atopplate Agirder Abotplate Adeck
49.362 in

≔dgirder −+tbotplate ―――
Dgirder

2
yLTC Distance to neutral axis of 

composite girder for long term loads

≔dtopplate −++tbotplate Dgirder ―――
ttopplate

2
yLTC

≔dbotplate −yLTC ―――
tbotplate

2

≔ddeck −++−+tbotplate Dgirder ttflange H ――
DeckT

yLTC
29



≔ddeck −++−+tbotplate Dgirder ttflange H ―――
DeckT

2
yLTC

≔ILTC =+++++++Ix ⋅Agirder ⎛⎝dgirder⎞⎠
2

Itopplate ⋅Atopplate ⎛⎝dtopplate⎞⎠
2

Ibotplate ⋅Abotplate ⎛⎝dbotplate⎞⎠
2

Ideck ⋅Adeck ⎛⎝ddeck⎞⎠
2 ⎛⎝ ⋅8.886 10

4 ⎞⎠ in
4

Moment of inertia of composite 
girder for long term loads≔SxLTC_ext =――

ILTC

yLTC

⎛⎝ ⋅1.8 10
3 ⎞⎠ in

3
Section modulus of composite girder for 
slong term loads

Plastic Moments Exterior Girder ----- AASHTO Table D6.1-1

≔Pt =⋅⋅Wbflange tbflange Fyflange 700 kip

≔Pw =⋅⋅⎛⎝ −−Dgirder tbflange ttflange⎞⎠ tweb Fy
⎛⎝ ⋅1.581 10

3 ⎞⎠ kip

≔Pc =⋅⋅Wtflange ttflange Fy 324 kip

≔Ptopplate =⋅Atopplate Fy 0 kip Forces in each component of the composite girder at the 
plastic moment≔Pbotplate =⋅Abotplate Fy 0 kip

≔Ps =⋅⋅⋅0.85 f'c Sext DeckT
⎛⎝ ⋅2.356 10

3 ⎞⎠ kip

≔D =−−Dgirder tbflange ttflange 70.25 in

Case I - PNA in Web

≔Yweb =⋅――
((D))

2

⎛
⎜
⎝

+――――――――――
−−−+Pt Pbotplate Pc Ptopplate Ps

Pw
1

⎞
⎟
⎠

−8.879 in

≔yweb =−−+tbotplate Dgirder ttflange Yweb 80.129 in

≔dslab ++―――
DeckT

2
H Yweb

≔dcomp +―――
ttflange

2
Yweb

≔dtopplate ++―――
ttopplate

2
ttflange Yweb

≔dten −−yweb tbotplate ―――
tbflange

2

≔dbotplate −yweb ―――
tbotplate

2
Plastic moment when 
PNA is in the web

≔Mp_web =+⋅――
Pw

⋅2 D

⎛
⎝ +Yweb

2
⎛⎝ −D Yweb⎞⎠

2 ⎞
⎠ ⎛⎝ ++++⋅Ps ⎛⎝dslab⎞⎠ ⋅Pc ⎛⎝dcomp⎞⎠ ⋅Ptopplate ⎛⎝dtopplate⎞⎠ ⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠⎞⎠ ⎛⎝ ⋅9.696 10

3 ⎞⎠ ⋅kip ft

Case II - PNA in Flange
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≔ =+⋅―
⋅

⎛
⎝ + ⎛⎝ − ⎞⎠

⎞
⎠ ⎛⎝ ++++⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠⎞⎠ ⎛⎝ ⋅ ⎞⎠ ⋅

Case II - PNA in Flange

≔Yflange =⋅
⎛
⎜⎝
―――――

+ttflange ttopplate

2

⎞
⎟⎠

⎛
⎜
⎝

+―――――――
−++Pw Pt Pbotplate Ps

+Pc Ptopplate
1

⎞
⎟
⎠

0.288 in

≔yflange =−+tbotplate Dgirder Yflange 71.712 in

≔dslab −+―――
DeckT

2
H ⎛⎝ −+ttflange ttopplate Yflange⎞⎠

≔dten −−yflange tbotplate ―――
tbflange

2

≔dbotplate −yflange ―――
tbotplate

2

≔dweb −―――
Dgirder

2
Yflange

≔Mp_flange =+⋅―――――――
+Pc Ptopplate

2 ⎛⎝ +ttflange ttopplate⎞⎠

⎛
⎝ +Yflange

2
⎛⎝ −+ttflange ttopplate Yflange⎞⎠

2 ⎞
⎠ ⎛⎝ +++⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠ ⋅Pw ⎛⎝dweb⎞⎠ ⋅Ps ⎛⎝dslab⎞⎠⎞⎠ ⎛⎝ ⋅9.853 10

3 ⎞⎠ ⋅kip ft

Case III - PNA in Slab Plastic moment when 
PNA is in the flange

≔Yslab =⋅DeckT
⎛
⎜
⎝
――――――――――

++++Pc Ptopplate Pw Pt Pbotplate

Ps

⎞
⎟
⎠

12.16 in

≔yslab =−+−++tbotplate Dgirder H ttflange DeckT Yslab 70.09 in

≔dcomp +−−yslab tbotplate Dgirder ―――
ttflange

2

≔dtopplate −−−yslab tbotplate Dgirder ―――
ttopplate

2

≔dten −−yslab tbotplate ―――
tbflange

2

≔dbotplate −yslab ―――
tbotplate

2

≔dweb −−yslab tbotplate ―――
Dgirder

2

≔Mp_slab =+
⎛
⎜
⎝
――――

⋅Yslab

2
Ps

2 DeckT

⎞
⎟
⎠

⎛⎝ ++++⋅Ptopplate ⎛⎝dtopplate⎞⎠ ⋅Pc ⎛⎝dcomp⎞⎠ ⋅Pw ⎛⎝dweb⎞⎠ ⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠⎞⎠ ⎛⎝ ⋅9.828 10
3 ⎞⎠ ⋅kip ft Plastic moment when 

PNA is in the slab

≔Mp_Location =‖ ||||||if ≥++Pt Pw Pbotplate ++Pc Ptopplate Ps “PNA in Flange”
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≔Mp_Location =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
||
||
||
|
|
||
||
|||

||||
||
||
|||||
|||||
||||||||
||
|||||
||||
||||

if

else

≥++Pt Pw Pbotplate ++Pc Ptopplate Ps
‖
‖ “PNA in Web”

‖
‖
‖
‖
‖
‖

||
|||
|
|
|||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate Ps
‖
‖ “PNA in Flange”

‖
‖ “PNA in Slab”

“PNA in Flange”

≔Mp_pos_ext =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

||
||
|||||
||||||
|||||
||
||
|||||
||||||
||
|||||

||
|
|
|||
||
|||
|
|
||
|||

if

else

≥++Pt Pw Pbotplate ++Pc Ptopplate Ps
‖
‖Mp_web

‖
‖
‖
‖
‖
‖‖

||
|||
||
|
||
||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate Ps
‖
‖Mp_flange

‖
‖Mp_slab

⎛⎝ ⋅9.853 10
3 ⎞⎠ (( ⋅kip ft)) Plastic Moment of the 

composite section in 
negative bending

Nominal Flextural Resistance - Compression Flange Continuously Braced by Deck 

Service Limit State

≔ff_top_pos_ext =⋅0.95 Fy 34.2 ksi Allowable Stress in the top flange

≔ff_bot_pos_ext =⋅0.95 Fyflange 47.5 ksi Allowable Stress in the bottom flange

fl term can be ignored

Strength Limit State

≔Dcp =‖
‖
‖
‖
‖
‖
‖‖

|
|
||
||
||
|
||||

|||
|
|
||
||
|||
|

if

else

＝Mp_Location “PNA in Web”
‖
‖
‖‖

⋅―
D

2

⎛
⎜
⎝

+―――――――――――――――
−⋅Fy ⎛⎝ −Abotplate Atopplate⎞⎠ ⎛⎝ ⋅⋅⋅0.85 f'c Sext DeckT⎞⎠

⋅⋅Fy D tweb
1

⎞
⎟
⎠

‖
‖ ⋅0 in

0 in

≔Dt =++−+tbotplate Dgirder ttflange H DeckT 82.25 in
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≔Dt =++−+tbotplate Dgirder ttflange H DeckT 82.25 in

≔Dp =‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
||
|||
||
|
||
||
|||

||
|
|
|||
||
||
|
||
|||

if

else if

else

＝Mp_Location “PNA in Web”
‖
‖ −Dt yweb

＝Mp_Location “PNA in Flange”
‖
‖ −Dt yflange

‖
‖ −Dt yslab

10.538 in

≔Compactness =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

||
|||
|||
|
|
|||
||
||
|
||
||
|

|
|||
|||
||
|
|
||
||
||
|
|

if

else if

else

>――
D

tweb
150

‖
‖ “non compact”

>―――
⋅2 Dcp

tweb
⋅3.76

‾‾‾‾‾
――
Esteel

Fy
‖
‖ “non compact”

‖
‖ “compact”

“compact” Compactness check

≔Mn_pos_ext =‖
‖
‖
‖
‖
‖
‖
‖

|
|||
|||
||
|
|
||

||
|
|
|||
||
||
||

if

else

≤Dp ⋅0.1 Dt

‖
‖Mp_pos_ext

‖
‖
‖‖

⋅Mp_pos_ext

⎛
⎜
⎝

−1.07 0.7 ――
Dp

Dt

⎞
⎟
⎠

⎛⎝ ⋅9.659 10
3 ⎞⎠ (( ⋅kip ft)) Moment Capacity of the 

Composite Girder in Positive 
Bending for an Interior Girder 

Negative Flexture--- Plate Girder 70"x5/8" web (36ksi), 18"x1-5/8" flanges (50ksi) 
33



Negative Flexture--- Plate Girder 70"x5/8" web (36ksi), 18"x1-5/8" flanges (50ksi) 

≔Agirder 95.125 in
2

Area of the steel section

≔Ix ⋅88720 in
4

Moment of inertia of the section 

≔Dgirder ⋅72 in Depth of the girder

≔Wflange ⋅18 in Width of the flange

≔tflange ⋅
⎛
⎜⎝
+1 ―
3

8

⎞
⎟⎠
in Thickness of the flange

≔tweb ⋅―
5

8
in Thickness of the web

≔Wtopplate ⋅0 in Width of additional plate added to top flange

≔ttopplate ⋅0 in Thickness of additional plate added to top flange

≔Atopplate =⋅Wtopplate ttopplate 0 in
2

≔Itopplate =――――――
⋅Wtopplate ttopplate

3

12
0 in

4

≔Wbotplate ⋅0 in Width of additional plate added to bottom flange

≔tbotplate ⋅0 in Thickness of additional plate added to bottom flange

≔Abotplate =⋅Wbotplate tbotplate 0 in
2

≔Ibotplate =――――――
⋅Wbotplate tbotplate

3

12
0 in

4

≔Art ⋅8 in
2

Area of upper long. deck steel

≔drt ⋅2 in Depth of upper long. deck steel

≔Arb ⋅5 in
2

Area of lower long. deck steel

≔drb ⋅8 in Depth of lower long. deck steel
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≔drb ⋅8 in Depth of lower long. deck steel

≔Art_ext ⋅5 in
2

Area of upper long. deck steel in exterior girder

≔Arb_ext ⋅3 in
2

Area of lower long. deck steel in exterior girder

≔d0 ⋅96 in Transverse stiffener spacing

≔d0_end ⋅16 in Distance from support to transverse stiffener (if 
stiffener is at support then set to )d0_end d0

≔y =――――――――――――――――――――――――――

++⋅Atopplate
⎛
⎜
⎝

++―――
ttopplate

2
Dgirder tbotplate

⎞
⎟
⎠

⋅Agirder
⎛
⎜
⎝

+―――
Dgirder

2
tbotplate

⎞
⎟
⎠

⋅Abotplate ―――
tbotplate

2

++Atopplate Agirder Abotplate
36 in Distance to neutral axis of 

non-composite section

≔Ineg =+++++Ix ⋅Agirder
⎛
⎜
⎝

−+tbotplate ―――
Dgirder

2
y
⎞
⎟
⎠

2

Itopplate ⋅Atopplate
⎛
⎜
⎝

−++tbotplate Dgirder ―――
ttopplate

2
y
⎞
⎟
⎠

2

Ibotplate ⋅Abotplate
⎛
⎜
⎝
−y ―――
tbotplate

2

⎞
⎟
⎠

2

⎛⎝ ⋅8.872 10
4 ⎞⎠ in

4

Moment of inetria of non-
composite section≔Sx_neg =―――――――――

Ineg

−++tbotplate Dgirder ttopplate y

⎛⎝ ⋅2.464 10
3 ⎞⎠ in

3
Section modulus of non-composite section

≔eg =−+−++tbotplate Dgirder H tflange ―――
DeckT

2
y 40.125 in

≔Kg_neg =⋅n ⎛⎝ +I ⋅⎛⎝ ++Agirder Atopplate Abotplate⎞⎠ eg
2 ⎞⎠ ⎛⎝ ⋅1.88 10

6 ⎞⎠ in
4

Composite Section Properties Interior Girder

≔dtopplate ++―――
ttopplate

2
Dgirder tbotplate

≔dgirder +―――
Dgirder

2
tbotplate

≔dbotplate ―――
tbotplate

2

≔ddrt −++−+tbotplate Dgirder tflange H DeckT drt

≔ddrb −++−+tbotplate Dgirder tflange H DeckT drb
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≔ −++−+

≔y =―――――――――――――――――――――――――
++++⋅Atopplate ⎛⎝dtopplate⎞⎠ ⋅Agirder ⎛⎝dgirder⎞⎠ ⋅Abotplate ⎛⎝dbotplate⎞⎠ ⋅Art ⎛⎝ddrt⎞⎠ ⋅Arb ⎛⎝ddrb⎞⎠

++++Atopplate Agirder Abotplate Art Arb
40.968 in Distance to neutral axis of 

composite section

≔dtopplate −++tbotplate Dgirder ―――
ttopplate

2
y

≔dgirder −+tbotplate ―――
Dgirder

2
y

≔dbotplate −y ―――
tbotplate

2

≔ddrt −−++−+tbotplate Dgirder tflange H DeckT drt y

≔ddrb −−++−+tbotplate Dgirder tflange H DeckT drb y Moment of inetria of 
composite section

≔Icomp_neg =+++++++Ix ⋅Agirder ⎛⎝dgirder⎞⎠
2

Itopplate ⋅Atopplate ⎛⎝dtopplate⎞⎠
2

Ibotplate ⋅Abotplate ⎛⎝dbotplate⎞⎠
2

⋅Art ⎛⎝ddrt⎞⎠
2

⋅Arb ⎛⎝ddrb⎞⎠
2 ⎛⎝ ⋅1.084 10

5 ⎞⎠ in
4

≔Sx_comp_neg_rt =―――――――――――――――
Icomp_neg

⎛⎝ −−++−+tbotplate Dgirder tflange H DeckT drt y⎞⎠

⎛⎝ ⋅2.803 10
3 ⎞⎠ in

3
Section Modulus to top reinforcing steel

≔Sx_comp_neg_tf =――――――――――
Icomp_neg

⎛⎝ −++tbotplate Dgirder ttopplate y⎞⎠

⎛⎝ ⋅3.492 10
3 ⎞⎠ in

3
Section Modulus to top flange

≔Sx_comp_neg_bf =―――
Icomp_neg

y

⎛⎝ ⋅2.645 10
3 ⎞⎠ in

3
Section Modulus to bottom flange

Plastic Moments Interior Girder----- AASHTO Table D6.1-2

≔Pt =⋅⋅Wflange tflange Fyflange
⎛⎝ ⋅1.238 10

3 ⎞⎠ kip

≔Pw =⋅⋅⎛⎝ −Dgirder ⋅2 tflange⎞⎠ tweb Fy
⎛⎝ ⋅1.558 10

3 ⎞⎠ kip Forces in each component of 
the composite girder at the 
plastic moment in negative 
bending

≔Pc =Pt
⎛⎝ ⋅1.238 10

3 ⎞⎠ kip

≔Ptopplate =⋅Atopplate Fy 0 kip

≔Pbotplate =⋅Abotplate Fy 0 kip

≔Prt =⋅Art Fy_rebar 320 kip

≔Prb =⋅Arb Fy_rebar 200 kip

≔D =−Dgirder 2 tflange 69.25 in
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≔ =⋅

≔D =−Dgirder 2 tflange 69.25 in

Case I - PNA in Web

≔Yweb =⋅――
((D))

2

⎛
⎜
⎝

+――――――――――――
−−−−+Pt Pbotplate Pc Ptopplate Prt Prb

Pw
1
⎞
⎟
⎠
23.069 in

≔yweb =−−+tbotplate Dgirder tflange Yweb 47.556 in Distance to the plastic neutral axis if 
it is located in the web

≔dcomp +――
tflange

2
Yweb

≔dtopplate ++―――
ttopplate

2
tflange Yweb

≔dten −−yweb tbotplate ――
tflange

2

≔dbotplate −yweb ―――
tbotplate

2

≔ddrt −++Yweb H DeckT drt

Plastic moment if the PNA is 
located in the web≔ddrb −++Yweb H DeckT drb

≔Mp_web =+⋅――
Pw

⋅2 D

⎛
⎝ +Yweb

2
⎛⎝ −D Yweb⎞⎠

2 ⎞
⎠ ⎛⎝ +++++⋅Pc ⎛⎝dcomp⎞⎠ ⋅Ptopplate ⎛⎝dtopplate⎞⎠ ⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠ ⋅Prt ⎛⎝ddrt⎞⎠ ⋅Prb ⎛⎝ddrb⎞⎠⎞⎠

⎛⎝ ⋅1.107 10
4 ⎞⎠ ⋅kip ft

Case II - PNA in Flange

≔Yflange =⋅
⎛
⎜
⎝
―――――

+tflange ttopplate

2

⎞
⎟
⎠

⎛
⎜
⎝

+―――――――――
−−++Pw Pt Pbotplate Prt Prb

+Pc Ptopplate
1
⎞
⎟
⎠
1.952 in

≔yflange =−+tbotplate Dgirder Yflange 70.048 in Distance to the plastic neutral axis if 
it is located in the flange

≔dY −+tflange ttopplate Yflange

≔dweb −―――
Dgirder

2
Yflange

≔dten −−yflange tbotplate ――
tflange

2

≔dbot −yflange ―――
tbotplate

2
≔ddrt −++−−H ttopplate tflange Yflange DeckT drt
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≔ − ―

≔ddrt −++−−H ttopplate tflange Yflange DeckT drt

Plastic moment if the PNA is 
located in the flange≔ddrb −++−−H ttopplate tflange Yflange DeckT drb

≔Mp_flange =+⋅――――――
+Pc Ptopplate

2 ⎛⎝ +tflange ttopplate⎞⎠
⎛⎝ +Yflange

2
⎛⎝dY⎞⎠

2 ⎞⎠ ⎛⎝ ++++⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbot⎞⎠ ⋅Pw ⎛⎝dweb⎞⎠ ⋅Prt ⎛⎝ddrt⎞⎠ ⋅Prb ⎛⎝ddrt⎞⎠⎞⎠ ⎛⎝ ⋅1.214 10
4 ⎞⎠ ⋅kip ft

≔Mp_Location =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|||
||
||
|
||
||
||
||||

||
|
|
||
||
|||
|
|
||
|||

if

else

≥++Pt Pw Pbotplate +++Pc Ptopplate Prt Prb

‖
‖ “PNA in Web”

‖
‖
‖
‖
‖
‖

||
|||
|
|
|||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate +Prt Prb

‖
‖ “PNA in Flange”

‖
‖ “Otherwise”

“PNA in Web”

≔Mp_neg =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|||
|||
|||||
|||||
||||||
|||
|||
||||||
||||||
|||
|||||||

||
|
|
|||
|||
||
|
|
|||
||||

if

else

≥++Pt Pw Pbotplate +++Pc Ptopplate Prt Prb

‖
‖Mp_web

‖
‖
‖
‖
‖
‖‖

|||
||
||
|
||
|||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate +Prt Prb

‖
‖Mp_flange

‖
‖Mp_slab

⎛⎝ ⋅1.107 10
4 ⎞⎠ (( ⋅kip ft)) Plastic moment of the 

composite section in 
negative bending

Nominal Flextural Resistance - Compression Flange Discretely Braced by Braces 

Service Limit State

≔ff_top_neg =⋅0.95 Fyflange 47.5 ksi Allowable Stress in the top flange

≔ff_bot_neg =⋅0.95 Fyflange 47.5 ksi Allowable Stress in the bottom flange

fl term can be ignored

Strength Limit State
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Strength Limit State

≔λf =―――
Wflange

⋅2 tflange
6.545

≔Dn =−―――
Dgirder

2
tflange 34.625 in

≔λpf =⋅0.38
‾‾‾‾‾‾‾
―――
Esteel

Fyflange

9.152 ≔Afn =⋅tflange Wflange 24.75 in
2

≔λrf =⋅0.56
‾‾‾‾‾‾‾
―――
Esteel

Fyflange

13.487 ≔ρ =―――
Fy

Fyflange

0.72 ≔β =――――
⋅⋅2 Dn tweb

Afn

1.749

≔λrw =⋅5.7
‾‾‾‾‾‾‾
―――
Esteel

Fyflange

137.274 ≔Rh =――――――
+12 ⋅β ⎛⎝ −3 ρ ρ

3 ⎞⎠

+12 2 β
0.976

≔Dc =−−y tflange tbotplate 39.593 in

≔awc =―――――
⋅2 Dc tweb

⋅Wflange tflange
2

≔Rh .976 Hybrid Factor, 1 if Fy of flange and web are the same, use value above if different

≔Rb =
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
||
|
||
|||
||
|
|

|||
|
||
|||
|
|||
||
|||

if

else

≤――
⋅2 Dc

tweb
λrw

‖
‖ 1

‖
‖
‖‖

−1
⎛
⎜
⎝
―――――

awc

+1200 ⋅300 awc

⎞
⎟
⎠

⎛
⎜
⎝

−――
2 Dc

tweb
λrw

⎞
⎟
⎠

1

≔Fnc_LB =‖
‖
‖
‖
‖
‖
‖
‖

|
|
||
|||
||
|
|
||

||
|
|
|||
||
||
|||

if

else

≤λf λpf
‖
‖ ⋅⋅Rh Rb Fyflange

‖
‖
‖‖

⋅⋅⋅
⎛
⎜
⎝

−1
⎛
⎜
⎝

−1 ――――
0.7 Fyflange

⋅Rh Fyflange

⎞
⎟
⎠

⎛
⎜
⎝
―――

−λf λpf

−λrf λpf

⎞
⎟
⎠

⎞
⎟
⎠
Rb Rh Fyflange

48.8 ksi Allowable stress in the 
compression flange for local 
bucking

≔rt =―――――――――
Wflange

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
12

⎛
⎜
⎝

+1 ⋅―
1

3
―――――

⋅Dc tweb

⋅Wflange tflange

⎞
⎟
⎠

4.5 in

≔Lb =Sbrace_neg 11.33 ft Unbraced length of the girders
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≔Lb =Sbrace_neg 11.33 ft Unbraced length of the girders

≔Lp =⋅⋅1.0 rt

‾‾‾‾‾‾‾
―――
Esteel

Fyflange

9.031 ft

≔Lr =⋅⋅π rt

‾‾‾‾‾‾‾
―――
Esteel

Fyflange

28.373 ft

≔Cb 1 Beam bending coefficient

≔Fnc_LTB =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
||
||
|||
|
||
||
|||
||
|
||
||
|||

|||
|
|
||
|||
||
|
|
|||
||
||
|
|||

if

else if

else

≤Lb Lp

‖
‖ ⋅⋅Rb Rh Fyflange

≤<Lp Lb Lr

‖
‖
‖‖

⋅⋅⋅⋅Cb

⎛
⎜
⎝

−1
⎛
⎜
⎝

−1 ――――
Fyflange

⋅Rh Fyflange

⎞
⎟
⎠

⎛
⎜
⎝
―――

−Lb Lp

−Lr Lp

⎞
⎟
⎠

⎞
⎟
⎠
Rh Rb Fyflange

‖
‖
‖
‖
‖‖

――――――
⋅⋅⋅Cb Rb π

2
Esteel

⎛
⎜
⎝
―
Lb

rt

⎞
⎟
⎠

2

48.943 ksiAllowable stress in the 
compression flange for 
lateral torsional bucking

≔Fnc =min ⎛⎝ ,,Fnc_LB Fnc_LTB ⋅⋅Rh Rb Fyflange⎞⎠ 48.8 ksi Allowable stress in the compression flange for negative bending

≔Fnt =⋅Rh Fyflange 48.8 ksi Allowable stress in the tension flange for negative bending

Nominal Shear Resistance

Strength Limit State

≔Vp =⋅⋅⋅0.58 Fy D tweb 903.713 kip Shear capacity of the web

≔k =+5 ―――
5

⎛
⎜⎝
―
d0

D

⎞
⎟⎠

2
7.602 k value for interior of stiffened web

≔kend =+5 ――――
5

⎛
⎜⎝
――
d0_end

D

⎞
⎟⎠

2
98.663 k value for end section of stiffened web

‖ ‾‾‾ 40



≔C =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

||
||
|
|||
||
|||
|
|
||
||
|||
||
|
||
|||
||
||
||

||
||
||
|
||
|||
|
||
|
||
|||
||
||
|
|||
||
|
||

if

else if

else

≤――
D

tweb
⋅1.12

‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy

‖
‖ 1

≤<⋅1.12
‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy

――
D

tweb
⋅1.40

‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy

‖
‖
‖
‖
‖

―――
1.12

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

‾‾‾‾‾‾‾
―――

⋅Esteel k

Fy

‖
‖
‖
‖
‖

―――
1.57

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

2

⎛
⎜
⎝
―――

⋅Esteel k

Fy

⎞
⎟
⎠

0.783 C value for interior of stiffened web 

≔Cend =
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

||
||
|
|||
|||
|
||
|
||
|||
||
||
|
||
||
||
|||
||

||
||
|||
|
|||
|
||
||
|
|||
||
||
||
|
||
||
|
||

if

else if

else

≤――
D

tweb
⋅1.12

‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy

‖
‖ 1

≤<⋅1.12
‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy

――
D

tweb
⋅1.40

‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy

‖
‖
‖
‖
‖

―――
1.12

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

‾‾‾‾‾‾‾‾‾
――――

⋅Esteel kend

Fy

‖
‖
‖
‖
‖

―――
1.57

⎛
⎜⎝
――
D

tweb

⎞
⎟⎠

2

⎛
⎜
⎝
――――

⋅Esteel kend

Fy

⎞
⎟
⎠

1 C value for end section of stiffened web

≔Vn_int_neg =
‖
‖
‖
‖
‖
‖
‖
‖

||
||
||
|
|||
|||
|||

||
||
||
|||
|
|||
|||

if ≤――――――
⋅2 D tweb

⎛⎝ ⋅2 Wflange tflange⎞⎠
2.5

‖
‖
‖
‖
‖

⋅Vp

⎛
⎜
⎜
⎜⎝

+C ――――
0.87 (( −1 C))

‾‾‾‾‾‾‾‾
+1

⎛
⎜⎝
―
d0

D

⎞
⎟⎠

2

⎞
⎟
⎟
⎟⎠

807.474 kip Shear capacity of interior section of stiffened girder
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≔ =

‖
‖
‖
‖
‖
‖
‖
‖

||
||
||
|
|||
||
|||

||
||
||
|||
|
|||

if

else

≤―
⋅

⎛⎝ ⋅ ⎞⎠

‖
‖

⋅

⎜
⎜⎝

+ ―
(( − ))

‾‾‾
+ ⎜⎝

―
D

⎟⎠
⎟
⎟⎠

‖
‖
‖
‖
‖

⋅Vp

⎛
⎜
⎜
⎜⎝

+C ――――――
0.87 (( −1 C))

+
‾‾‾‾‾‾‾‾

+1
⎛
⎜⎝
―
d0

D

⎞
⎟⎠

2

―
d0

D

⎞
⎟
⎟
⎟⎠

Composite Section Properties Exterior Girder

≔dtopplate ++―――
ttopplate

2
Dgirder tbotplate

≔dgirder +―――
Dgirder

2
tbotplate

≔dbotplate ―――
tbotplate

2

≔ddrt −++−+tbotplate Dgirder tflange H DeckT drt

≔ddrb −++−+tbotplate Dgirder tflange H DeckT drb

Distance to neutral axis of 
composite section≔y =―――――――――――――――――――――――――――

++++⋅Atopplate ⎛⎝dtopplate⎞⎠ ⋅Agirder ⎛⎝dgirder⎞⎠ ⋅Abotplate ⎛⎝dbotplate⎞⎠ ⋅Art_ext ⎛⎝ddrt⎞⎠ ⋅Arb_ext ⎛⎝ddrb⎞⎠

++++Atopplate Agirder Abotplate Art_ext Arb_ext

39.21 in

≔dtopplate −++tbotplate Dgirder ―――
ttopplate

2
y

≔dgirder −+tbotplate ―――
Dgirder

2
y

≔dbotplate −y ―――
tbotplate

2

≔ddrt −−++−+tbotplate Dgirder tflange H DeckT drt y

≔ddrb −−++−+tbotplate Dgirder tflange H DeckT drb y Moment of inetria of 
composite section

≔Icomp_neg_ext =+++++++Ix ⋅Agirder ⎛⎝dgirder⎞⎠
2

Itopplate ⋅Atopplate ⎛⎝dtopplate⎞⎠
2

Ibotplate ⋅Abotplate ⎛⎝dbotplate⎞⎠
2

⋅Art_ext ⎛⎝ddrt⎞⎠
2

⋅Arb_ext ⎛⎝ddrb⎞⎠
2 ⎛⎝ ⋅1.014 10

5 ⎞⎠ in
4
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≔ =+++++++ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⋅ ⎛⎝ ⎞⎠ ⎛⎝ ⋅ ⎞⎠

≔Sx_comp_neg_ext_rt =―――――――――――――――
Icomp_neg_ext

⎛⎝ −−++−+tbotplate Dgirder tflange H DeckT drt y⎞⎠
⎛⎝ ⋅2.509 10

3 ⎞⎠ in
3

Section Modulus to top reinforcing steel

≔Sx_comp_neg_ext_tf =――――――――――
Icomp_neg_ext

⎛⎝ −++tbotplate Dgirder ttopplate y⎞⎠
⎛⎝ ⋅3.093 10

3 ⎞⎠ in
3

Section Modulus to top flange

≔Sx_comp_neg_ext_bf =――――
Icomp_neg_ext

y

⎛⎝ ⋅2.587 10
3 ⎞⎠ in

3
Section Modulus to bottom flange

Plastic Moments Exterior Girder----- AASHTO Table D6.1-2

≔Pt =⋅⋅Wflange tflange Fyflange
⎛⎝ ⋅1.238 10

3 ⎞⎠ kip

≔Pw =⋅⋅⎛⎝ −Dgirder ⋅2 tflange⎞⎠ tweb Fy
⎛⎝ ⋅1.558 10

3 ⎞⎠ kip Forces in each component of 
the composite girder at the 
plastic moment in negative 
bending

≔Pc =Pt
⎛⎝ ⋅1.238 10

3 ⎞⎠ kip

≔Ptopplate =⋅Atopplate Fy 0 kip

≔Pbotplate =⋅Abotplate Fy 0 kip

≔Prt =⋅Art_ext Fy_rebar 200 kip

≔Prb =⋅Arb_ext Fy_rebar 120 kip

≔D =−Dgirder 2 tflange 69.25 in

Case I - PNA in Web

≔Yweb =⋅――
((D))

2

⎛
⎜
⎝

+――――――――――――
−−−−+Pt Pbotplate Pc Ptopplate Prt Prb

Pw

1
⎞
⎟
⎠

27.514 in

≔yweb =−−+tbotplate Dgirder tflange Yweb 43.111 in Distance to the plastic neutral axis if 
it is located in the web

≔dcomp +――
tflange

2
Yweb

≔dtopplate ++―――
ttopplate

2
tflange Yweb

≔dten −−yweb tbotplate ――
tflange

2

≔dbotplate −yweb ―――
tbotplate

2

≔ddrt −++Yweb H DeckT drt
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≔ddrt −++Yweb H DeckT drt

Plastic moment if the PNA is 
located in the web≔ddrb −++Yweb H DeckT drb

≔Mp_web =+⋅――
Pw

⋅2 D

⎛
⎝ +Yweb

2
⎛⎝ −D Yweb⎞⎠

2 ⎞
⎠ ⎛⎝ +++++⋅Pc ⎛⎝dcomp⎞⎠ ⋅Ptopplate ⎛⎝dtopplate⎞⎠ ⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbotplate⎞⎠ ⋅Prt ⎛⎝ddrt⎞⎠ ⋅Prb ⎛⎝ddrb⎞⎠⎞⎠ ⎛⎝ ⋅1.054 10

4 ⎞⎠ ⋅kip ft

Case II - PNA in Flange

≔Yflange =⋅
⎛
⎜⎝
―――――

+tflange ttopplate

2

⎞
⎟⎠

⎛
⎜
⎝

+―――――――――
−−++Pw Pt Pbotplate Prt Prb

+Pc Ptopplate

1
⎞
⎟
⎠

2.063 in

≔yflange =−+tbotplate Dgirder Yflange 69.937 in Distance to the plastic neutral axis if 
it is located in the flange

≔dY −+tflange ttopplate Yflange

≔dweb −―――
Dgirder

2
Yflange

≔dten −−yflange tbotplate ――
tflange

2

≔dbot −yflange ―――
tbotplate

2

≔ddrt −++−−H ttopplate tflange Yflange DeckT drt

Plastic moment if the PNA is 
located in the flange≔ddrb −++−−H ttopplate tflange Yflange DeckT drb

≔Mp_flange =+⋅――――――
+Pc Ptopplate

2 ⎛⎝ +tflange ttopplate⎞⎠
⎛⎝ +Yflange

2
⎛⎝dY⎞⎠

2 ⎞⎠ ⎛⎝ ++++⋅Pt ⎛⎝dten⎞⎠ ⋅Pbotplate ⎛⎝dbot⎞⎠ ⋅Pw ⎛⎝dweb⎞⎠ ⋅Prt ⎛⎝ddrt⎞⎠ ⋅Prb ⎛⎝ddrb⎞⎠⎞⎠ ⎛⎝ ⋅1.192 10
4 ⎞⎠ ⋅kip ft

≔Mp_Location =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|||
||
||
|
|
|||
|||
|||||

||
|
|
||
||
||
|
|
|||
||

if

else

≥++Pt Pw Pbotplate +++Pc Ptopplate Prt Prb

‖
‖ “PNA in Web”

‖
‖
‖
‖
‖
‖

||
||
|
|
||||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate +Prt Prb

‖
‖ “PNA in Flange”

‖
‖ “Otherwise”

“PNA in Web”

≔Mp_neg_ext =‖ ||||||if ≥++Pt Pw Pbotplate +++Pc Ptopplate Prt Prb
⎛⎝ ⋅1.054 10

4 ⎞⎠ (( ⋅kip ft)) Plastic moment of the 
composite section in 
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≔ =

‖
‖

if

else

≥++ +++
‖
‖

‖

if

else

≥++++ +
‖
‖

‖
‖

≔Mp_neg_ext =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
||||
|||
|||
|
|
||
||||
|||||

||
|
|
||
||
|||
|
||
||
||

if

else

≥++Pt Pw Pbotplate +++Pc Ptopplate Prt Prb

‖
‖Mp_web

‖
‖
‖
‖
‖
‖‖

||
|||
||
|
||
||

if

else

≥++++Pt Pbotplate Pw Pc Ptopplate +Prt Prb

‖
‖Mp_flange

‖
‖ “check PNA location”

⎛⎝ ⋅1.054 10
4 ⎞⎠ (( ⋅kip ft)) Plastic moment of the 

composite section in 
negative bending

Nominal Flextural Resistance - Compression Flange Discretely Braced by Braces 

Service Limit State

≔ff_top_neg_ext =⋅0.95 Fyflange 47.5 ksi Allowable Stress in the top flange

≔ff_bot_neg_ext =⋅0.95 Fyflange 47.5 ksi Allowable Stress in the bottom flange

fl term can be ignored

Strength Limit State

≔Dc =−−y tflange tbotplate 37.835 in

≔awc =―――――
⋅2 Dc tweb

⋅Wflange tflange
1.911

≔Rh .978

≔Rb =
‖
‖
‖
‖
‖
‖
‖
‖
‖

||
||
||
|
||
|||
||
|
|

||
||
||
||
|
|||
||
|||

if

else

≤――
⋅2 Dc

tweb
λrw

‖
‖ 1

‖
‖
‖‖

−1
⎛
⎜
⎝
―――――

awc

+1200 ⋅300 awc

⎞
⎟
⎠

⎛
⎜
⎝

−――
2 Dc

tweb
λrw

⎞
⎟
⎠

1

≔Fnc_LB =‖ ||||||if ≤λf λpf 48.9 ksi Allowable stress in the 
compression flange for local 
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≔Fnc_LB =‖
‖
‖
‖
‖
‖
‖
‖

|
||
||
||
|
|
||

||
|
|
||
||
|||
||

if

else

≤λf λpf
‖
‖ ⋅⋅Rh Rb Fyflange

‖
‖
‖‖

⋅⋅⋅
⎛
⎜
⎝

−1
⎛
⎜
⎝

−1 ――――
0.7 Fyflange

⋅Rh Fyflange

⎞
⎟
⎠

⎛
⎜
⎝
―――

−λf λpf

−λrf λpf

⎞
⎟
⎠

⎞
⎟
⎠
Rb Rh Fyflange

48.9 ksi Allowable stress in the 
compression flange for local 
bucking

≔rt =―――――――――
Wflange

‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾‾
12

⎛
⎜
⎝

+1 ⋅―
1

3
―――――

⋅Dc tweb

⋅Wflange tflange

⎞
⎟
⎠

4.525 in

≔Lb =Sbrace_neg 11.33 ft Unbraced length of the girders

≔Lp =⋅⋅1.0 rt

‾‾‾‾‾‾‾
―――
Esteel

Fyflange

9.082 ft

≔Lr =⋅⋅π rt

‾‾‾‾‾‾‾
―――
Esteel

Fyflange

28.532 ft

≔Cb 1 Beam bending coefficient

≔Fnc_LTB =‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖
‖

|
|
|
||
||
|
|
||
||
||
|
||
||
|||

|||
|
|
||
||
|||
|
|
||
||
||
|
|||

if

else if

else

≤Lb Lp

‖
‖ ⋅⋅Rb Rh Fyflange

≤<Lp Lb Lr

‖
‖
‖‖

⋅⋅⋅⋅Cb

⎛
⎜
⎝

−1
⎛
⎜
⎝

−1 ――――
Fyflange

⋅Rh Fyflange

⎞
⎟
⎠

⎛
⎜
⎝
―――

−Lb Lp

−Lr Lp

⎞
⎟
⎠

⎞
⎟
⎠
Rh Rb Fyflange

‖
‖
‖
‖
‖‖

――――――
⋅⋅⋅Cb Rb π

2
Esteel

⎛
⎜
⎝
―
Lb

rt

⎞
⎟
⎠

2

49.027 ksiAllowable stress in the 
compression flange for 
lateral torsional bucking

≔Fnc_ext =min ⎛⎝ ,,Fnc_LB Fnc_LTB ⋅⋅Rh Rb Fyflange⎞⎠ 48.9 ksi Allowable stress in the compression flange for negative bending

≔Fnt_ext =⋅Rh Fyflange 48.9 ksi Allowable stress in the tension flange for negative bending

Dead Loads
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Dead Loads

Steel Weight

End Girders

≔wtgirder1 =⋅⋅⋅68.625 in
2

490 pcf 233.516 plf # per linear foot of the girder section

≔lgirder1 ⋅180 ft overall length of the girder section

Middle Girders

≔wtgirder2 =⋅⋅⋅95.125 in
2

490 pcf 323.689 plf # per linear foot of the girder section

≔lgirder2 ⋅60 ft overall length of the girder section

≔wtgirder =―――――――――――
⎛⎝ +⋅wtgirder1 lgirder1 ⋅wtgirder2 lgirder2⎞⎠

Spantotal
256.059 plf

Girder Cover Plates

≔ltopplate ⋅0 ft length of the top plates on the girders

≔lbotplate ⋅0 ft length of the bottom plates on the girders

≔wtplates =―――――――――――――――――――
⋅⎛⎝ +⋅⋅ltopplate Wtopplate ttopplate ⋅⋅lbotplate Wbotplate tbotplate⎞⎠ γsteel

Spantotal
0 plf

Diaphrams

≔Nxframes 12 # of diaphrams per girder

≔Nsections 3 # of members per brace (2 for cross brace)

≔wtxframe ⋅11 plf LB per lf of each brace member

≔lxframe ⋅10 ft Length of each brace member

≔wtdiaphram =―――――――――――
⋅⋅⋅Nxframes Nsections wtxframe lxframe

Spantotal
16.5 plf

≔wtdiaphram_ext =――――――――――――
⋅⋅⋅⋅0.5 Nxframes Nsections wtxframe lxframe

Spantotal
8.25 plf

Connection Plates

Girder Splice Plates

≔wsp ⋅9 in Width of the girder splice plates

≔tsp ⋅1 in Thickness of the girder plice plates

≔lsp ⋅50 in length of the girder splice plates
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≔ ⋅

≔lsp ⋅50 in length of the girder splice plates

≔Nsp 12 # of girder splices per girder

≔wtsp =⋅⋅⋅wsp tsp lsp γsteel
⎛⎝ ⋅1.251 10

3 ⎞⎠ ⋅―
m

s
2

lb

Diaphram Connection Plates

≔wcp ⋅8 in Width of the diaphram connection plates

≔tcp ⋅―
3

8
in

Thickness of the diaphram connection plates

≔lcp ⋅63 in Length of the diaphram connection plates

≔Ncp =⋅Nxframes 2 24 # of diaphrams per girder

≔wtcp =⋅⋅⋅wcp tcp lcp γsteel 525.575 ⋅―
m

s
2

lb

≔wtp =―――――――
+⋅wtsp Nsp ⋅wtcp Ncp

Spantotal
11.74 plf

Miscellaneos

≔wtmisc_ext ⋅5 plf Weight of additional steel per 
girder (bolts, welds, studs)≔wtmisc_int ⋅10 plf

Concrete Weight

=DeckT 11 in =γconc 150 pcf

Deck =BridgeW 638.4 in

≔wtdeck =―――――――
⋅⋅DeckT BridgeW γconc

Nbeams

⎛⎝ ⋅1.219 10
3 ⎞⎠ plf

Haunches

≔Hw ⋅0 in Haunch width

≔wthaunch =⋅⎛⎝ −⋅H Hw ⋅Wflange tflange⎞⎠ γconc −25.781 plf
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Superimposed Dead Loads

Curbs

≔CurbRw ⋅120 in Width of right curb including sidewalk
Width of left curb including sidewalk
Height of curbs

≔CurbLw ⋅24 in

≔Curbht ⋅12 in

≔wtcurb =―――――――――――
⋅⋅⎛⎝ +CurbRw CurbLw⎞⎠ Curbht γconc

Nbeams

300 plf

Guardrail Loads

≔Rail ⋅20 plf Weight of each guardrails

≔Nrails 2 No. of guardrails

≔wtrail =――――
Nrails Rail

Nbeams

6.667 plf

Wearing Surface

≔wtws =‖
‖
‖
‖
‖
‖
‖
‖
‖‖

|
|
|||
||
||
|
|
||
||

|||
|
|
||
||
||
|
|
||

if

else

≠WearingBitT 0
‖
‖
‖‖

――――――――――
⋅⋅WearingBitT RoadwayW γbit

Nbeams

‖
‖
‖‖

―――――――――――
⋅⋅WearingConcT RoadwayW γconc

Nbeams

239.167 plf Weight of wearing surface

≔wtDC1 =++++++wtgirder wtplates wtdiaphram wtp wtdeck wthaunch wtmisc_int
⎛⎝ ⋅1.488 10

3 ⎞⎠ plf Weight of long term dead loads (interior girder)

≔wtDC1_ext =++++++wtgirder wtplates wtdiaphram_ext wtp wtdeck wthaunch wtmisc_ext
⎛⎝ ⋅1.474 10

3 ⎞⎠ plfWeight of long term dead loads (exterior girder)

≔wtDC2 =+wtcurb wtrail 306.667 plf Weight of superimposed dead loads

CAPACITY CHECKS
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CAPACITY CHECKS

Interior Girder - Positive Bending

≔L =SpanL1 120 ft Length of span in which moments are being evaluated 

≔MDC1 ⋅⋅1507 kip ft Max Moment output from Bridge Load Analysis using wtDC1
≔MDC2 ⋅⋅310 kip ft Max Moment output from Bridge Load Analysis using wtDC2
≔MDW ⋅⋅195 kip ft Max Moment output from Bridge Load Analysis using wtws
≔MLL ⋅⋅1984 kip ft Max Moment output from Bridge Load Analysis using HL-93 

Moment distribution factor 
for interior steel girders≔IM 33 Dynamic Load Allowance

≔gpos_int =max

⎛
⎜
⎜⎝

,+0.06
⎛
⎜
⎝
―――
Sgirders

⋅14 ft

⎞
⎟
⎠

0.4
⎛
⎜
⎝
―――
Sgirders

L

⎞
⎟
⎠

0.3
⎛
⎜
⎝
―――――――

⋅Kg_pos ft

⋅⋅12.0 L DeckT
3

in

⎞
⎟
⎠

0.1

+0.075
⎛
⎜
⎝
―――
Sgirders

⋅9.5 ft

⎞
⎟
⎠

0.6
⎛
⎜
⎝
―――
Sgirders

L

⎞
⎟
⎠

0.2
⎛
⎜
⎝
―――――――

⋅Kg_pos ft

⋅⋅12.0 L DeckT
3

in

⎞
⎟
⎠

0.1⎞
⎟
⎟⎠

0.831

≔DC1 MDC1

≔DC2 MDC2 Load Effects due to bridge moments 

≔DW MDW

≔LL_IM ⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gpos_int

Strength I - Inventory

≔Fad =−−−Fyflange ⋅γSTI_inv
0
――
MDC1

Sx_pos
⋅γSTI_inv
0
――
MDC2

SxLTC
⋅γSTI_inv
1
――
MDW

SxLTC
29.764 ksi Additional stress in the girder 

before yielding occurs

≔Mad =――――
⋅Fad SxSTC

γSTI_inv
2

⎛⎝ ⋅2.91 10
3 ⎞⎠ ⋅kip ft Additional moment on girder 

before yielding occurs

≔My =+++⋅γSTI_inv
0
MDC1 ⋅γSTI_inv

0
MDC2 ⋅γSTI_inv

1
MDW ⋅γSTI_inv

2
Mad

⎛⎝ ⋅7.656 10
3 ⎞⎠ ⋅kip ft Moment on girder when yielding occurs

≔Mn =min ⎛⎝ ,Mn_pos ⋅⋅1.3 Rh My⎞⎠
⎛⎝ ⋅9.734 10

3 ⎞⎠ (( ⋅kip ft)) Moment capacity of composite 
girder in positive bending

≔φ 1 LRFD Resistance Factor

≔C =⋅⋅⋅φc φc φ Mn
⎛⎝ ⋅9.734 10

3 ⎞⎠ (( ⋅kip ft)) Strength Limit State Capacity

−−−C ⋅γSTI_inv DC1 ⋅γSTI_inv DC2 ⋅γSTI_inv DW Rating Factor for positive bending of 
an interior girder in the STRENGTH I -
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Rating Factor for positive bending of 
an interior girder in the STRENGTH I -
INVERTORY load case

≔RFposM_int_STI_INV =――――――――――――――――

−−−C ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

1.868

Strength I - Operating

≔Fad =−−−Fyflange ⋅γSTI_op
0
――
MDC1

Sx_pos
⋅γSTI_op
0
――
MDC2

SxLTC
⋅γSTI_op
1
――
MDW

SxLTC
29.764 ksi Additional stress in the girder 

before yielding occurs

≔Mad =――――
⋅Fad SxSTC

γSTI_op
2

⎛⎝ ⋅3.772 10
3 ⎞⎠ ⋅kip ft Additional moment on girder 

before yielding occurs

≔My =+++⋅γSTI_op
0
MDC1 ⋅γSTI_op

0
MDC2 ⋅γSTI_op

1
MDW ⋅γSTI_op

2
Mad

⎛⎝ ⋅7.656 10
3 ⎞⎠ ⋅kip ft Moment on girder when yielding occurs

≔Mn =min ⎛⎝ ,Mn_pos ⋅⋅1.3 Rh My⎞⎠
⎛⎝ ⋅9.734 10

3 ⎞⎠ (( ⋅kip ft)) Moment capacity of composite 
girder in positive bending

≔φ 1 LRFD Resistance Factor

≔C =⋅⋅⋅φc φc φ Mn
⎛⎝ ⋅9.734 10

3 ⎞⎠ (( ⋅kip ft)) Strength Limit State Capacity

Rating Factor for positive bending of 
an interior girder in the STRENGTH I -
OPERATING load case

≔RFposM_int_STI_OP =―――――――――――――――

−−−C ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

2.422

Service II 

≔C =ff_bot_pos 47.5 ksi Service Limit State Capacity - Allowable stress in tension flange

≔DC1 =――
MDC1

Sx_pos
12.725 ksi

≔DC2 =――
MDC2

SxLTC
1.974 ksi Load Effects due to bridge moments 

≔DW =――
MDW

SxLTC
1.241 ksi

≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gpos_int

SxSTC
12.819 ksi

−−−C ⋅γSEII DC1 ⋅γSEII DC2 ⋅γSEII DW Rating Factor for positive bending of 
an interior girder in the SERVICE II 
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⋅⋅ ⎜ + ―⎟

Rating Factor for positive bending of 
an interior girder in the SERVICE II 
load case.

≔RFposM_int_SEII =――――――――――――――

−−−C ⋅γSEII
0
DC1 ⋅γSEII

0
DC2 ⋅γSEII

1
DW

⋅γSEII
2
LL_IM

1.894

Exterior Girder - Positive Bending

≔L =SpanL1 120 ft Length of span in which moments are being evaluated 

≔MDC1_ext ⋅⋅1492 kip ft Max Moment output from Bridge Load Analysis using wtDC1_ext
≔MDC2 ⋅⋅310 kip ft Max Moment output from Bridge Load Analysis using wtDC2
≔MDW ⋅⋅195 kip ft Max Moment output from Bridge Load Analysis using wtDW
≔MLL ⋅⋅1984 kip ft Max Moment output from Bridge Load Analysis using HL-93 

≔IM 33 Dynamic Load Allowance

≔lever_rule .55 Distribution factor of Exterior Girder determined using the Lever Rule

≔de ⋅0 ft Horizontal Distance from web of exterior girder to interior edge of curb or traffic barrier. 
Taken as postivite if web is inboard of curb or traffic barrier. 

≔edis =+0.77 ―――
de

⋅9.1 ft
0.77

≔gpos_ext =max⎛⎝ ,⋅edis gpos_int lever_rule⎞⎠ 0.64 Moment distribution factor for exterior steel girders

≔DC1 MDC1_ext

≔DC2 MDC2 Load Effects due to bridge moments Moment distribution factor 
for interior steel girders≔DW MDW

≔LL_IM ⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gpos_ext

Strength I - Inventory

Additional stress in the girder 
before yielding occurs≔Fad =−−−Fyflange ⋅γSTI_inv

0
―――
MDC1_ext

Sx_pos
⋅γSTI_inv
0
―――
MDC2

SxLTC_ext
⋅γSTI_inv
1
―――
MDW

SxLTC_ext
29.719 ksi

≔Mad =―――――
⋅Fad SxSTC_ext

γSTI_inv
2

⎛⎝ ⋅2.818 10
3 ⎞⎠ ⋅kip ft Additional moment on girder 

before yielding occurs

≔My =+++⋅γSTI_inv
0
MDC1_ext ⋅γSTI_inv

0
MDC2 ⋅γSTI_inv

1
MDW ⋅γSTI_inv

2
Mad

⎛⎝ ⋅7.476 10
3 ⎞⎠ ⋅kip ft Moment on girder when yielding occurs

≔Mn =min ⎛⎝ ,Mn_pos_ext ⋅⋅1.3 Rh My⎞⎠
⎛⎝ ⋅9.505 10

3 ⎞⎠ (( ⋅kip ft)) Moment capacity of composite 
girder in positive bending
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≔ =+++⋅ ⋅ ⋅ ⋅ ⎛⎝ ⋅ ⎞⎠ ⋅

≔Mn =min ⎛⎝ ,Mn_pos_ext ⋅⋅1.3 Rh My⎞⎠
⎛⎝ ⋅9.505 10

3 ⎞⎠ (( ⋅kip ft)) Moment capacity of composite 
girder in positive bending

≔φ 1 LRFD Resistance Factor

≔C =⋅⋅⋅φc φc φ Mn
⎛⎝ ⋅9.505 10

3 ⎞⎠ (( ⋅kip ft)) Strength Limit State Capacity

Rating Factor for positive bending of 
an exterior girder in the STRENGTH I 
- INVENTORY load case

≔RFposM_ext_STI_INV =――――――――――――――――

−−−C ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

2.355

Strength I - Operating

≔Fad =−−−Fyflange ⋅γSTI_op
0
―――
MDC1_ext

Sx_pos
⋅γSTI_op
0
―――
MDC2

SxLTC_ext
⋅γSTI_op
1
―――
MDW

SxLTC_ext
29.719 ksi

≔Mad =―――――
⋅Fad SxSTC_ext

γSTI_op
2

⎛⎝ ⋅3.652 10
3 ⎞⎠ ⋅kip ft

≔My =+++⋅γSTI_op
0
MDC1_ext ⋅γSTI_op

0
MDC2 ⋅γSTI_op

1
MDW ⋅γSTI_op

2
Mad

⎛⎝ ⋅7.476 10
3 ⎞⎠ ⋅kip ft

≔Mn =min ⎛⎝ ,Mn_pos_ext ⋅⋅1.3 Rh My⎞⎠
⎛⎝ ⋅9.505 10

3 ⎞⎠ (( ⋅kip ft))

≔φ 1 LRFD Resistance Factor

≔C =⋅⋅⋅φc φc φ Mn
⎛⎝ ⋅9.505 10

3 ⎞⎠ (( ⋅kip ft)) Strength Limit State Capacity

Rating Factor for positive bending of 
an exterior girder in the STRENGTH I 
- OPERATING load case

≔RFposM_ext_STI_OP =―――――――――――――――

−−−C ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

3.053

Service II

≔C =ff_bot_pos_ext 47.5 ksi Service Limit State Capacity - Allowable stress in tension flange

≔DC1 =―――
MDC1_ext

Sx_pos
12.599 ksi

≔DC2 =―
MDC2 2.066 ksi Load Effects due to bridge moments 
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≔DC2 =―――
MDC2

SxLTC_ext
2.066 ksi Load Effects due to bridge moments 

≔DW =―――
MDW

SxLTC_ext
1.3 ksi

≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gpos_ext

SxSTC_ext
10.178 ksi

Rating Factor for positive bending of 
an exterior girder in the SERVICE II 
load case.

≔RFposM_ext_SEII =――――――――――――――

−−−C ⋅γSEII
0
DC1 ⋅γSEII

0
DC2 ⋅γSEII

1
DW

⋅γSEII
2
LL_IM

2.383

Interior Girder - Negative Bending

≔L =――――――
+SpanL1 SpanL2

2
120 ft Length of span in which moments are being evaluated 

≔MDC1 ⋅⋅2678 kip ft Max Moment output from Bridge Load Analysis using wtDC1
≔MDC2 ⋅⋅551 kip ft Max Moment output from Bridge Load Analysis using wtDC2
≔MDW ⋅⋅347 kip ft Max Moment output from Bridge Load Analysis using wtDW
≔MLL ⋅⋅2165 kip ft Max Moment output from Bridge Load Analysis using HL-93 

Moment distribution factor 
for interior steel girders≔IM 33 Dynamic Load Allowance

≔gneg_int =max

⎛
⎜
⎜⎝

,+0.06
⎛
⎜
⎝
―――
Sgirders

⋅14 ft

⎞
⎟
⎠

0.4
⎛
⎜
⎝
―――
Sgirders

L

⎞
⎟
⎠

0.3
⎛
⎜
⎝
―――――――

⋅Kg_neg ft

⋅⋅12.0 L DeckT
3

in

⎞
⎟
⎠

0.1

+0.075
⎛
⎜
⎝
―――
Sgirders

⋅9.5 ft

⎞
⎟
⎠

0.6
⎛
⎜
⎝
―――
Sgirders

L

⎞
⎟
⎠

0.2
⎛
⎜
⎝
―――――――

⋅Kg_neg ft

⋅⋅12.0 L DeckT
3

in

⎞
⎟
⎠

0.1⎞
⎟
⎟⎠

0.847

Compression Flange

≔DC1 =―――――
MDC1

Sx_comp_neg_bf

12.15 ksi

≔DC2 =―――――
MDC2

Sx_comp_neg_bf

2.5 ksi Load Effects due to bridge moments 

≔DW =――
MDW 1.574 ksi
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≔DW =―――――
MDW

Sx_comp_neg_bf

1.574 ksi

≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gneg_int

Sx_comp_neg_bf

11.07 ksi

Strength I - Inventory

Rating Factor for allowable stress in 
the compression flange during 
negative bending of an interior girder 
in the STRENGTH I - INVENTORY 
load case

≔RFnegM_CF_int_STI_INV =――――――――――――――――

−−−Fnc ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

1.452

Strength I - Operating

Rating Factor for allowable stress in 
the compression flange during 
negative bending of an interior girder 
in the STRENGTH I - OPERATING 
load case

≔RFnegM_CF_int_STI_OP =――――――――――――――――

−−−Fnc ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

1.882

Service II

Rating Factor for allowable stress in 
the compression flange during 
negative bending of an interior girder 
in the SERVICE II load case

≔RFnegM_CF_int_SEII =――――――――――――――――

−−−ff_bot_neg ⋅γSEII
0
DC1 ⋅γSEII

0
DC2 ⋅γSEII

1
DW

⋅γSEII
2
LL_IM

2.173

Tension Flange

≔DC1 =――――
MDC1

Sx_comp_neg_tf

9.204 ksi

≔DC2 =――――
MDC2

Sx_comp_neg_tf

1.894 ksi Load Effects due to bridge moments 

≔DW =――――
MDW

Sx_comp_neg_tf

1.193 ksi

⋅⋅MLL

⎛
⎜ +1 ―

IM ⎞
⎟ gneg_int
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≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gneg_int

Sx_comp_neg_tf

8.386 ksi

Strength I - Inventory

Rating Factor for allowable stress in 
the tension flange during negative 
bending of an interior girder in the 
STRENGTH I - INVENTORY load case

≔RFnegM_TF_int_STI_INV =――――――――――――――――

−−−Fnt ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

2.258

Strength I - Operating

Rating Factor for allowable stress in 
the tension flange during negative 
bending of an interior girder in the 
STRENGTH I - OPERATING load case

≔RFnegM_TF_int_STI_OP =――――――――――――――――

−−−Fnt ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

2.927

Service II

Rating Factor for allowable stress in 
the tension flange during negative 
bending of an interior girder in the 
SERVICE II load case

≔RFnegM_TF_int_SEII =――――――――――――――――

−−−ff_top_neg ⋅γSEII
0
DC1 ⋅γSEII

0
DC2 ⋅γSEII

1
DW

⋅γSEII
2
LL_IM

3.23

Reinforcing Steel

≔DC1 =――――
MDC1

Sx_comp_neg_rt

11.465 ksi

≔DC2 =――――
MDC2

Sx_comp_neg_rt

2.359 ksi Load Effects due to bridge moments 

≔DW =――――
MDW

Sx_comp_neg_rt

1.486 ksi

≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gneg_int

Sx_comp_neg_rt

10.446 ksi

Strength I - Inventory
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Strength I - Inventory

Rating Factor stress in the rebar during 
negative bending of an interior girder in the 
STRENGTH I - INVENTORY load case (not a 
requirement of AASHTO or MaineDOT load 
ratings)

≔RFnegM_RS_int_STI_INV =―――――――――――――――――

−−−Fy_rebar ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

1.121

Strength I - Operating

Rating Factor for stress in the rebar during 
negative bending of an interior girder in the 
STRENGTH I - OPERATING load case (not a 
requirement of AASHTO or MaineDOT load 
ratings)

≔RFnegM_RS_int_STI_OP =―――――――――――――――――

−−−Fy_rebar ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

1.453

Exterior Girder - Negative Bending

≔L =――――――
+SpanL1 SpanL2

2
120 ft Length of span in which moments are being evaluated 

≔MDC1_ext ⋅⋅2653 kip ft Max Moment output from Bridge Load Analysis using wtDC1_ext
≔MDC2 ⋅⋅551 kip ft Max Moment output from Bridge Load Analysis using wtDC2
≔MDW ⋅⋅347 kip ft Max Moment output from Bridge Load Analysis using wtDW

≔MLL ⋅⋅2165 kip ft Max Moment output from Bridge Load Analysis using HL-93 

≔IM 33 Dynamic Load Factor

≔lever_rule .55 Distribution factor of Exterior Girder determined using the Lever Rule

≔de ⋅4 ft Horizontal Distance from web of exterior girder to interior edge of curb or traffic barrier. 
Taken as postivite if web is inboard or curb or traffic barrier. 

≔edis =+0.77 ―――
de

⋅9.1 ft
1.21

≔gneg_ext =max⎛⎝ ,⋅edis gneg_int lever_rule⎞⎠ 1.025 Moment distribution factor for exterior steel girders

Compression Flange

≔DC1 =―――――
MDC1_ext

Sx_comp_neg_ext_bf

12.308 ksi
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≔DC2 =―――――
MDC2

Sx_comp_neg_ext_bf

2.556 ksi Load Effects due to bridge moments 

≔DW =―――――
MDW

Sx_comp_neg_ext_bf

1.61 ksi

≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gneg_ext

Sx_comp_neg_ext_bf

13.692 ksi

Strength I - Inventory

Rating Factor for allowable stress in the 
compression flange during negative 
bending of an exterior girder in the 
STRENGTH I - INVENTORY load case

≔RFnegM_CF_ext_STI_INV =―――――――――――――――――

−−−Fnc_ext ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

1.165

Strength I - Operating

Rating Factor for allowable stress in the 
compression flange during negative 
bending of an exterior girder in the 
STRENGTH I - OPERATING load case

≔RFnegM_CF_ext_STI_OP =―――――――――――――――――

−−−Fnc_ext ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

1.51

Service II

Rating Factor for allowable stress in 
the compression flange during 
negative bending of an exterior girder 
in the SERVICE II load case

≔RFnegM_CF_ext_SEII =―――――――――――――――――

−−−ff_bot_neg_ext ⋅γSEII
0
DC1 ⋅γSEII

0
DC2 ⋅γSEII

1
DW

⋅γSEII
2
LL_IM

1.743

Tension Flange

≔DC1 =―――――
MDC1

Sx_comp_neg_ext_tf

10.39 ksi

≔DC2 =―――――
MDC2

Sx_comp_neg_ext_tf

2.138 ksi Load Effects due to bridge moments 

≔DW =―
MDW 1.346 ksi
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≔DW =―――――
MDW

Sx_comp_neg_ext_tf

1.346 ksi

≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gneg_ext

Sx_comp_neg_ext_tf

11.45 ksi

Strength I - Inventory

Rating Factor for allowable stress in 
the tension flange during negative 
bending of an exterior girder in the 
STRENGTH I - INVENTORY load case

≔RFnegM_TF_ext_STI_INV =―――――――――――――――――

−−−Fnt_ext ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

1.558

Strength I - Operating

Rating Factor for allowable stress in 
the tension flange during negative 
bending of an exterior girder in the 
STRENGTH I - OPERATING load case

≔RFnegM_TF_ext_STI_OP =―――――――――――――――――

−−−Fnt_ext ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

2.02

Service II

Rating Factor for allowable stress in 
the tension flange during negative 
bending of an exterior girder in the 
SERVICE II load case

≔RFnegM_TF_ext_SEII =―――――――――――――――――

−−−ff_top_neg_ext ⋅γSEII
0
DC1 ⋅γSEII

0
DC2 ⋅γSEII

1
DW

⋅γSEII
2
LL_IM

2.259

Reinforcing Steel

≔DC1 =―――――
MDC1

Sx_comp_neg_ext_rt

12.806 ksi

≔DC2 =―――――
MDC2

Sx_comp_neg_ext_rt

2.635 ksi Load Effects due to bridge moments 

≔DW =―――――
MDW

Sx_comp_neg_ext_rt

1.659 ksi

⋅⋅MLL

⎛
⎜ +1 ―

IM ⎞
⎟ gneg_ext
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≔LL_IM =――――――――

⋅⋅MLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gneg_ext

Sx_comp_neg_ext_rt

14.113 ksi

Strength I - Inventory

Rating Factor for stress in the rebar during 
negative bending of an exterior girder in the 
STRENGTH I - INVENTORY load case (not a 
requirement of AASHTO or MaineDOT load 
ratings)

≔RFnegM_RS_ext_STI_INV =―――――――――――――――――

−−−Fy_rebar ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

0.737

Strength I - Operating

Rating Factor for stress in the rebar during 
negative bending of an exterior girder in the 
STRENGTH I - OPERATING load case (not a 
requirement of AASHTO or MaineDOT load 
ratings)

≔RFnegM_RS_ext_STI_OP =―――――――――――――――――

−−−Fy_rebar ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

0.956

Girder Shear - Interior Support

≔L =SpanL1 120 ft Length of span in which moments are being evaluated 

≔VDC1 ⋅112 kip Max Shear output from Bridge Load Analysis using wtDC1
≔VDC2 ⋅22.9 kip Max Shear output from Bridge Load Analysis using wtDC2
≔VDW ⋅14.4 kip Max Shear output from Bridge Load Analysis using wtDW
≔VLL ⋅104 kip Max Shear output from Bridge Load Analysis using HL-93 

≔IM 33 Dynamic Load Factor

≔gshear_int =max
⎛
⎜
⎝

,+0.36
⎛
⎜
⎝
―――
Sgirders

⋅25 ft

⎞
⎟
⎠

−+0.2
⎛
⎜
⎝
―――
Sgirders

⋅12 ft

⎞
⎟
⎠

⎛
⎜
⎝
―――
Sgirders

⋅35 ft

⎞
⎟
⎠

2 ⎞
⎟
⎠
1.145 Shear distribution factor for interior steel girders

≔DC1 VDC1

≔DC2 VDC2

≔DW VDW Load Effects due to bridge shears

≔LL_IM ⋅⋅VLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gshear_int

Strength I - Inventory
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Strength I - Inventory

Rating Factor for allowable shear of 
an interior web section STRENGTH I -
INVENTORY load case

≔RFshear_int_STI_INV =――――――――――――――――――

−−−Vn_int_neg ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

2.226

Strength I - Operating

Rating Factor for allowable shear of 
an interior web section STRENGTH I -
OPERATING load case

≔RFshear_int_STI_OP =―――――――――――――――――

−−−Vn_int_neg ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

2.886

Girder Shear - End Support

≔L =SpanL1 120 ft Length of span in which moments are being evaluated 

≔VDC1_ext ⋅67 kip Max Shear output from Bridge Load Analysis using wtDC1_ext
≔VDC2 ⋅13.8 kip Max Shear output from Bridge Load Analysis using wtDC2
≔VDW ⋅8.66 kip Max Shear output from Bridge Load Analysis using wtDW
≔VLL ⋅86.7 kip Max Shear output from Bridge Load Analysis using HL-93 

≔IM 33 Dynamic Impact Factor

≔lever_rule .715 Distribution factor of Exterior Girder determined using the Lever Rule

≔de ⋅4 ft Horizontal Distance from web of exterior girder to interior edge of curb or traffic barrier. 
Taken as postivite if web is inboard or curb or traffic barrier. 

≔edis =+0.6 ―――
de

⋅10 ft
1

≔gshear_ext =max⎛⎝ ,⋅edis gshear_int lever_rule⎞⎠ 1.145 Shear distribution factor for 
an exterior girder

≔DC1 VDC1

≔DC2 VDC2

≔DW VDW Load Effects due to bridge shears

≔LL_IM ⋅⋅VLL

⎛
⎜⎝
+1 ――

IM

100

⎞
⎟⎠
gshear_ext

Strength I - Inventory
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Strength I - Inventory

Rating Factor for allowable shear of 
an end web section STRENGTH I -
INVENTORY load case

≔RFshear_end_STI_INV =―――――――――――――――――

−−−Vn_end ⋅γSTI_inv
0
DC1 ⋅γSTI_inv

0
DC2 ⋅γSTI_inv

1
DW

⋅γSTI_inv
2
LL_IM

3.23

Strength I - Operating

Rating Factor for allowable shear of 
an end web section STRENGTH I -
OPERATING load case

≔RFshear_end_STI_OP =―――――――――――――――――

−−−Vn_end ⋅γSTI_op
0
DC1 ⋅γSTI_op

0
DC2 ⋅γSTI_op

1
DW

⋅γSTI_op
2
LL_IM

4.187
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STAAD Input Data and  

 Moment/Shear Summary Report 
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Sign convention as diagrams:- positive above line, negative below line except Fx where positive is compression. Distance d is given from beam
end A.
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Distances to maxima are given from beam end A.
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Distances to maxima are given from beam end A.
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Bridge Inspection Photos 
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Original Plans and Drawings 
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Thu Aug 29 12:52:52 2019                                                        

                                                                                
ID: BRIDGE 1562 EXTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  23.3333  23.3333  23.3333  11.3333  11.3333  11.3333              
   11.3333  11.3333  23.3333  23.3333  23.3333 25.9379                          
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.64                                                                   
  LANEMF  0.64                                                                  
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  33.5                                                              
  PRMITSP 15.                                                                   
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  280.  280.  280.  136.  119.25  16.75  51.25  84.75              
   51.25  68.  16.75  136.  280.  280.  280.                                    
  WCONC 150.                                                                    
  WDL 1.488                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              

Page 1 of 88
ENG: JPS 8/30/19
CHK: AJF 8/30/19

117

MDX runs with 1 truck. MDX runs for negative bending at pier checked separately.

Exterior girder - EV2 Truck



BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Thu Aug 29 13:43:05 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 EXTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     40.73 ft     64.06 ft                         
        87.40 ft     98.73 ft    110.06 ft    120.00 ft                         
       121.40 ft    132.73 ft    144.06 ft    167.40 ft                         
       190.73 ft    214.06 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   9.94 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
                                                                                
     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
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     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     87.40 ft     98.73 ft    108.67 ft  
                              110.06 ft    114.33 ft    120.00 ft    121.40 ft  
                              125.67 ft    131.33 ft    132.73 ft    144.06 ft  
                              214.06 ft                                         
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      33.50 k                             
                                                                                
    Axle spacing               15.00 ft     15.00 ft                            
                                                                                
                                                                                
   Influence lines not displayed                                                
   Unshored construction                                                        
   Dead load carried by steel alone                                             
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
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                                  1.474 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         77.46 k     275.02 k      77.46 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
                                                                                
 Steel                                                                          

Page 4 of 88
ENG: JPS 8/30/19
CHK: AJF 8/30/19

120

Exterior Girder - EV2 Truck



                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Thu Aug 29 13:43:19 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  350.4   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
   1     12.00  282.5   569.3 (3)  0.496   2513.6 I   9837.0 (20) 0.256         
   2     24.00  215.4   460.5 (5)  0.468   4238.0 I   9837.0 (20) 0.431         
   3     36.00  151.2   460.5 (5)  0.328   5262.4 I   9723.6 (20) 0.541         
   4     48.00  117.7   460.5 (5)  0.255   5533.9 I   9713.0 (20) 0.570         
   5     60.00  179.1   460.5 (5)  0.389   5113.6 I   9837.0 (20) 0.520         
   6     72.00  240.8   460.5 (5)  0.523   4036.0 I   9837.0 (20) 0.410         
   7     84.00  302.2   460.5 (5)  0.656   2300.8 I   9837.0 (20) 0.234         
   8     96.00  362.9   714.3 (3)  0.508   2884.4 I   9227.2 (6)  0.313         
   9    108.00  422.5   748.8 (3)  0.564   5419.4 I   9389.2 (6)  0.577         
  10L   120.00  480.8   882.9 (3)  0.545   8926.3 I   9376.3 (6)  0.952         
  10R   120.00  480.8   913.5 (3)  0.526   8926.3 I   9376.3 (6)  0.952         
  11    132.00  422.4   913.5 (3)  0.462   5421.8 I   9389.3 (6)  0.577         
  12    144.00  362.8   460.5 (5)  0.788   2882.9 I   9471.9 (6)  0.304         
  13    156.00  302.2   460.5 (5)  0.656   2301.3 I   9837.0 (20) 0.234         
  14    168.00  240.9   460.5 (5)  0.523   4034.4 I   9837.0 (20) 0.410         
  15    180.00  179.2   460.5 (5)  0.389   5111.1 I   9837.0 (20) 0.520         
  16    192.00  117.7   460.5 (5)  0.256   5531.8 I   9713.0 (20) 0.570         
  17    204.00  151.1   460.5 (5)  0.328   5260.7 I   9723.6 (20) 0.541         
  18    216.00  215.4   460.5 (5)  0.468   4236.9 I   9837.0 (20) 0.431         
  19    228.00  282.5   460.5 (5)  0.613   2513.2 I   9837.0 (20) 0.255         
  20    240.00  350.3   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.4   569.3 (3)  0.443                                        
         40.73  138.0   460.5 (5)  0.300                                        
         64.06  200.0   460.5 (5)  0.434                                        
         87.40  319.4   460.5 (5)  0.694                                        
         98.73  376.4   714.3 (3)  0.527                                        
        108.67  425.7   748.8 (3)  0.569                                        
        110.06  432.5   913.5 (3)  0.473                                        
        114.33  453.3   882.9 (3)  0.513                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  418.8   714.3 (3)  0.586                                        
        167.40  244.0   460.5 (5)  0.530                                        
        190.73  124.2   460.5 (5)  0.270                                        
        214.06  205.0   460.5 (5)  0.445                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
                                                                                
   0      0.00  217.1   460.5 (5)  0.471      0.0     9837.0 (20) 0.000         
   1     12.00  171.7   569.3 (3)  0.302   1760.2 II  9837.0 (20) 0.179         
   2     24.00  126.6   460.5 (5)  0.275   2959.0 II  9837.0 (20) 0.301         
   3     36.00   82.0   460.5 (5)  0.178   3606.5 II  9723.6 (20) 0.371         
   4     48.00   58.9   460.5 (5)  0.128   3718.0 II  9713.0 (20) 0.383         
   5     60.00  100.4   460.5 (5)  0.218   3336.3 II  9837.0 (20) 0.339         
   6     72.00  143.9   460.5 (5)  0.312   2481.3 II  9837.0 (20) 0.252         
   7     84.00  186.4   460.5 (5)  0.405   1143.2 II  9837.0 (20) 0.116         
   8     96.00  227.7   714.3 (3)  0.319   1901.0 II  9227.2 (6)  0.206         
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   9    108.00  267.8   748.8 (3)  0.358   3813.5 II  9389.2 (6)  0.406         
  10L   120.00  309.7   882.9 (3)  0.351   6098.2 II  9376.3 (6)  0.650         
  10R   120.00  309.7   882.9 (3)  0.351   6098.2 II  9376.3 (6)  0.650         
  11    132.00  271.5   913.5 (3)  0.297   3812.3 II  9389.3 (6)  0.406         
  12    144.00  227.7   714.3 (3)  0.319   1899.9 II  9471.9 (6)  0.201         
  13    156.00  186.4   460.5 (5)  0.405   1143.9 II  9837.0 (20) 0.116         
  14    168.00  143.9   460.5 (5)  0.313   2480.5 II  9837.0 (20) 0.252         
  15    180.00  100.5   460.5 (5)  0.218   3335.0 II  9837.0 (20) 0.339         
  16    192.00   58.9   460.5 (5)  0.128   3717.0 II  9713.0 (20) 0.383         
  17    204.00  105.0   460.5 (5)  0.228   3605.7 II  9723.6 (20) 0.371         
  18    216.00  154.2   460.5 (5)  0.335   2958.5 II  9837.0 (20) 0.301         
  19    228.00  204.0   460.5 (5)  0.443   1760.0 II  9837.0 (20) 0.179         
  20    240.00  217.1   460.5 (5)  0.471      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  151.4   569.3 (3)  0.266                                        
         40.73   72.9   460.5 (5)  0.158                                        
         64.06  115.1   460.5 (5)  0.250                                        
         87.40  198.1   460.5 (5)  0.430                                        
         98.73  236.8   714.3 (3)  0.332                                        
        108.67  270.1   748.8 (3)  0.361                                        
        110.06  275.0   913.5 (3)  0.301                                        
        114.33  289.9   882.9 (3)  0.328                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  268.8   714.3 (3)  0.376                                        
        167.40  146.1   460.5 (5)  0.317                                        
        190.73   63.3   460.5 (5)  0.137                                        
        214.06  146.3   460.5 (5)  0.318                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
Thu Aug 29 13:43:34 2019                                                        

                                                                                
                                                                                
    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     6.35 B  11.11       2.41      4.23
  24.00            9837. C         460.51     3.41 B   5.97       2.47      4.32
  36.00            9724. C         460.51     2.51 B   4.40       3.32      5.81
  48.00            9713. C         460.51     2.31 B   4.04       4.28      7.50
  60.00            9837. C         460.51     2.52 B   4.40       3.09      5.40
  72.00            9837. C         460.51     3.11 B   5.43       2.33      4.07
  84.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  90.00L           4709. C         652.27     2.84 B   4.97       2.52      4.40
  90.00R           9297. C         714.29     5.93 B  10.38       2.81      4.92
  96.00           48707. B         714.29     5.22 B   9.14       2.56      4.48
 108.00           50000. B         748.81     2.91 B   5.10       2.28      4.00
 120.00           50000. B         882.87     1.22 B   2.13       2.43      4.25
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50     1.22 B   2.13       2.54      4.44
  12.00           50000. B         913.50     2.91 B   5.09       2.93      5.13
  24.00           50000. B         714.29     5.39 B   9.43       2.56      4.48
  30.00L          49557. B         460.51     6.25 B  10.93       1.61      2.81
  30.00R          37610. B         460.51     3.02 B   5.29       1.61      2.81
  36.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  48.00            9837. C         460.51     3.11 B   5.44       2.33      4.07
  60.00            9837. C         460.51     2.52 B   4.41       3.08      5.40
  72.00            9713. C         460.51     2.31 B   4.04       4.28      7.49
  84.00            9724. C         460.51     2.52 B   4.40       3.32      5.81
  96.00            9837. C         460.51     3.41 B   5.97       2.47      4.33
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 108.00            9837. C         460.51     6.35 B  11.11       1.88      3.29
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.56
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    6.57 B   8.54                     
  24.00           45105. S                    3.38 B   4.40                     
  36.00           45105. S                    2.47 B   3.20                     
  48.00           45105. S                    2.26 B   2.94                     
  60.00           45105. S                    2.48 B   3.23                     
  72.00           45105. S                    3.20 B   4.16                     
  84.00           45105. S                    4.94 B   6.43                     
  90.00L          32876. S                    4.38 T   5.69                     
  90.00R          46275. S                    6.88 B   8.94                     
  96.00           46243. S                    6.86 B   8.92                     
 108.00           46243. S                    3.90 B   5.07                     
 120.00           46243. S                    1.81 B   2.36                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.81 B   2.36                     
  12.00           46243. S                    3.89 B   5.06                     
  24.00           46243. S                    6.86 B   8.92                     
  30.00L          46243. S                    7.91 B  10.29                     
  30.00R          32500. S                    4.25 T   5.53                     
  36.00           45105. S                    4.94 B   6.43                     
  48.00           45105. S                    3.20 B   4.16                     
  60.00           45105. S                    2.49 B   3.23                     
  72.00           45105. S                    2.27 B   2.95                     
  84.00           45105. S                    2.47 B   3.21                     
  96.00           45105. S                    3.38 B   4.40                     
 108.00           45105. S                    6.57 B   8.54                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  1.22 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 4.28
  12.00            9837. C         569.26             18.34                 6.93
  24.00            9837. C         460.51              9.87                 6.88
  36.00            9724. C         460.51              7.46                 8.97
  48.00            9713. C         460.51              6.97                12.72
  60.00            9837. C         460.51              7.61                 9.63
  72.00            9837. C         460.51              9.27                 7.30
  84.00            9837. C         460.51             13.18                 5.75
  90.00L           4404. C         652.27              8.59                 8.07
  90.00R           9206. C         714.29             19.13                 9.02
  96.00           48707. B         714.29             17.36                 8.30
 108.00           50000. B         748.81             12.35                 7.59
 120.00           50000. B         882.87              7.27                 8.05
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50              7.27                 8.41
  12.00           50000. B         913.50             12.37                 9.39
  24.00           50000. B         714.29             17.92                 8.30
  30.00L          48245. B         460.51             20.00                 5.16
  30.00R          37610. B         460.51             10.03                 5.16
  36.00            9837. C         460.51             13.17                 5.75
  48.00            9837. C         460.51              9.27                 7.29
  60.00            9837. C         460.51              7.62                 9.63
  72.00            9713. C         460.51              6.97                12.73
  84.00            9724. C         460.51              7.46                 6.60
  96.00            9837. C         460.51              9.88                 5.08
 108.00            9837. C         460.51             18.34                 3.99
 120.00            9837. C         460.51           >999.00                 4.28
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                            14.10                     
  24.00           45105. S                             7.27                     
  36.00           45105. S                             5.43                     
  48.00           45105. S                             5.08                     
  60.00           45105. S                             5.59                     
  72.00           45105. S                             7.09                     
  84.00           45105. S                            10.58                     
  90.00L          45662. S                            12.25                     
  90.00R          46275. S                            13.96                     
  96.00           46243. S                            16.94                     
 108.00           46243. S                            12.27                     
 120.00           46243. S                             8.03                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             8.03                     
  12.00           46243. S                            12.29                     
  24.00           46243. S                            16.97                     
  30.00L          46243. S                            17.40                     
  30.00R          45139. S                            12.03                     
  36.00           45105. S                            10.58                     
  48.00           45105. S                             7.09                     
  60.00           45105. S                             5.59                     
  72.00           45105. S                             5.08                     
  84.00           45105. S                             5.44                     
  96.00           45105. S                             7.27                     
 108.00           45105. S                            14.10                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  3.99 at location 228.00 in span 2.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Thu Aug 29 13:46:03 2019                                                        

                                                                                
ID: BRIDGE 1562 EXTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  23.3333  23.3333  23.3333  11.3333  11.3333  11.3333              
   11.3333  11.3333  23.3333  23.3333  23.3333 25.9379                          
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.64                                                                   
  LANEMF  0.64                                                                  
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  31.  31.                                                          
  PRMITSP 15.  4.                                                               
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  280.  280.  280.  136.  119.25  16.75  51.25  84.75              
   51.25  68.  16.75  136.  280.  280.  280.                                    
  WCONC 150.                                                                    
  WDL 1.474                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Thu Aug 29 13:46:40 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 EXTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     40.73 ft     64.06 ft                         
        87.40 ft     98.73 ft    110.06 ft    120.00 ft                         
       121.40 ft    132.73 ft    144.06 ft    167.40 ft                         
       190.73 ft    214.06 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   9.94 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
                                                                                
     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
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     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     87.40 ft     98.73 ft    108.67 ft  
                              110.06 ft    114.33 ft    120.00 ft    121.40 ft  
                              125.67 ft    131.33 ft    132.73 ft    144.06 ft  
                              214.06 ft                                         
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      31.00 k      31.00 k                
                                                                                
    Axle spacing               15.00 ft      4.00 ft                            
                                                                                
                                                                                
   Influence lines not displayed                                                
   Unshored construction                                                        
   Dead load carried by steel alone                                             
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
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                                  1.474 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         77.46 k     275.02 k      77.46 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
                                                                                
 Steel                                                                          
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   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Thu Aug 29 13:46:59 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  350.4   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
   1     12.00  282.5   569.3 (3)  0.496   2513.6 I   9837.0 (20) 0.256         
   2     24.00  215.4   460.5 (5)  0.468   4238.0 I   9837.0 (20) 0.431         
   3     36.00  151.2   460.5 (5)  0.328   5262.4 I   9723.6 (20) 0.541         
   4     48.00  117.7   460.5 (5)  0.255   5533.9 I   9713.0 (20) 0.570         
   5     60.00  179.1   460.5 (5)  0.389   5113.6 I   9837.0 (20) 0.520         
   6     72.00  240.8   460.5 (5)  0.523   4036.0 I   9837.0 (20) 0.410         
   7     84.00  302.2   460.5 (5)  0.656   2300.8 I   9837.0 (20) 0.234         
   8     96.00  362.9   714.3 (3)  0.508   2884.4 I   9227.2 (6)  0.313         
   9    108.00  422.5   748.8 (3)  0.564   5419.4 I   9389.2 (6)  0.577         
  10L   120.00  480.8   882.9 (3)  0.545   8926.3 I   9376.3 (6)  0.952         
  10R   120.00  480.8   913.5 (3)  0.526   8926.3 I   9376.3 (6)  0.952         
  11    132.00  422.4   913.5 (3)  0.462   5421.8 I   9389.3 (6)  0.577         
  12    144.00  362.8   460.5 (5)  0.788   2882.9 I   9471.9 (6)  0.304         
  13    156.00  302.2   460.5 (5)  0.656   2301.3 I   9837.0 (20) 0.234         
  14    168.00  240.9   460.5 (5)  0.523   4034.4 I   9837.0 (20) 0.410         
  15    180.00  179.2   460.5 (5)  0.389   5111.1 I   9837.0 (20) 0.520         
  16    192.00  117.7   460.5 (5)  0.256   5531.8 I   9713.0 (20) 0.570         
  17    204.00  151.1   460.5 (5)  0.328   5260.7 I   9723.6 (20) 0.541         
  18    216.00  215.4   460.5 (5)  0.468   4236.9 I   9837.0 (20) 0.431         
  19    228.00  282.5   460.5 (5)  0.613   2513.2 I   9837.0 (20) 0.255         
  20    240.00  350.3   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.4   569.3 (3)  0.443                                        
         40.73  138.0   460.5 (5)  0.300                                        
         64.06  200.0   460.5 (5)  0.434                                        
         87.40  319.4   460.5 (5)  0.694                                        
         98.73  376.4   714.3 (3)  0.527                                        
        108.67  425.7   748.8 (3)  0.569                                        
        110.06  432.5   913.5 (3)  0.473                                        
        114.33  453.3   882.9 (3)  0.513                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  418.8   714.3 (3)  0.586                                        
        167.40  244.0   460.5 (5)  0.530                                        
        190.73  124.2   460.5 (5)  0.270                                        
        214.06  205.0   460.5 (5)  0.445                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
                                                                                
   0      0.00  268.9   460.5 (5)  0.584      0.0     9837.0 (20) 0.000         
   1     12.00  216.4   569.3 (3)  0.380   2036.3 II  9837.0 (20) 0.207         
   2     24.00  164.3   460.5 (5)  0.357   3421.4 II  9837.0 (20) 0.348         
   3     36.00  113.0   460.5 (5)  0.245   4228.3 II  9723.6 (20) 0.435         
   4     48.00   86.2   460.5 (5)  0.187   4412.5 II  9713.0 (20) 0.454         
   5     60.00  133.0   460.5 (5)  0.289   4017.1 II  9837.0 (20) 0.408         
   6     72.00  182.4   460.5 (5)  0.396   3076.3 II  9837.0 (20) 0.313         
   7     84.00  230.1   460.5 (5)  0.500   1607.2 II  9837.0 (20) 0.163         
   8     96.00  276.1   714.3 (3)  0.386   2208.8 II  9227.2 (6)  0.239         
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   9    108.00  320.1   748.8 (3)  0.427   4159.8 II  9389.2 (6)  0.443         
  10L   120.00  362.2   882.9 (3)  0.410   6483.0 II  9376.3 (6)  0.691         
  10R   120.00  362.1   882.9 (3)  0.410   6483.0 II  9376.3 (6)  0.691         
  11    132.00  320.1   913.5 (3)  0.350   4158.8 II  9389.3 (6)  0.443         
  12    144.00  276.0   714.3 (3)  0.386   2207.9 II  9471.9 (6)  0.233         
  13    156.00  230.1   460.5 (5)  0.500   1608.8 II  9837.0 (20) 0.164         
  14    168.00  182.4   460.5 (5)  0.396   3075.6 II  9837.0 (20) 0.313         
  15    180.00  133.1   460.5 (5)  0.289   4015.4 II  9837.0 (20) 0.408         
  16    192.00   86.1   460.5 (5)  0.187   4410.9 II  9713.0 (20) 0.454         
  17    204.00  112.9   460.5 (5)  0.245   4227.0 II  9723.6 (20) 0.435         
  18    216.00  164.3   460.5 (5)  0.357   3420.7 II  9837.0 (20) 0.348         
  19    228.00  216.3   460.5 (5)  0.470   2036.0 II  9837.0 (20) 0.207         
  20    240.00  268.9   460.5 (5)  0.584      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  193.0   569.3 (3)  0.339                                        
         40.73  102.4   460.5 (5)  0.222                                        
         64.06  149.7   460.5 (5)  0.325                                        
         87.40  243.1   460.5 (5)  0.528                                        
         98.73  286.1   714.3 (3)  0.401                                        
        108.67  322.4   748.8 (3)  0.431                                        
        110.06  327.3   913.5 (3)  0.358                                        
        114.33  342.3   882.9 (3)  0.388                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  317.4   714.3 (3)  0.444                                        
        167.40  184.8   460.5 (5)  0.401                                        
        190.73   91.1   460.5 (5)  0.198                                        
        214.06  156.0   460.5 (5)  0.339                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
Thu Aug 29 13:47:17 2019                                                        

                                                                                
                                                                                
    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     6.35 B  11.11       2.41      4.23
  24.00            9837. C         460.51     3.41 B   5.97       2.47      4.32
  36.00            9724. C         460.51     2.51 B   4.40       3.32      5.81
  48.00            9713. C         460.51     2.31 B   4.04       4.28      7.50
  60.00            9837. C         460.51     2.52 B   4.40       3.09      5.40
  72.00            9837. C         460.51     3.11 B   5.43       2.33      4.07
  84.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  90.00L           4709. C         652.27     2.84 B   4.97       2.52      4.40
  90.00R           9297. C         714.29     5.93 B  10.38       2.81      4.92
  96.00           48707. B         714.29     5.22 B   9.14       2.56      4.48
 108.00           50000. B         748.81     2.91 B   5.10       2.28      4.00
 120.00           50000. B         882.87     1.22 B   2.13       2.43      4.25
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50     1.22 B   2.13       2.54      4.44
  12.00           50000. B         913.50     2.91 B   5.09       2.93      5.13
  24.00           50000. B         714.29     5.39 B   9.43       2.56      4.48
  30.00L          49557. B         460.51     6.25 B  10.93       1.61      2.81
  30.00R          37610. B         460.51     3.02 B   5.29       1.61      2.81
  36.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  48.00            9837. C         460.51     3.11 B   5.44       2.33      4.07
  60.00            9837. C         460.51     2.52 B   4.41       3.08      5.40
  72.00            9713. C         460.51     2.31 B   4.04       4.28      7.49
  84.00            9724. C         460.51     2.52 B   4.40       3.32      5.81
  96.00            9837. C         460.51     3.41 B   5.97       2.47      4.33
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 108.00            9837. C         460.51     6.35 B  11.11       1.88      3.29
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.56
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    6.57 B   8.54                     
  24.00           45105. S                    3.38 B   4.40                     
  36.00           45105. S                    2.47 B   3.20                     
  48.00           45105. S                    2.26 B   2.94                     
  60.00           45105. S                    2.48 B   3.23                     
  72.00           45105. S                    3.20 B   4.16                     
  84.00           45105. S                    4.94 B   6.43                     
  90.00L          32876. S                    4.38 T   5.69                     
  90.00R          46275. S                    6.88 B   8.94                     
  96.00           46243. S                    6.86 B   8.92                     
 108.00           46243. S                    3.90 B   5.07                     
 120.00           46243. S                    1.81 B   2.36                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.81 B   2.36                     
  12.00           46243. S                    3.89 B   5.06                     
  24.00           46243. S                    6.86 B   8.92                     
  30.00L          46243. S                    7.91 B  10.29                     
  30.00R          32500. S                    4.25 T   5.53                     
  36.00           45105. S                    4.94 B   6.43                     
  48.00           45105. S                    3.20 B   4.16                     
  60.00           45105. S                    2.49 B   3.23                     
  72.00           45105. S                    2.27 B   2.95                     
  84.00           45105. S                    2.47 B   3.21                     
  96.00           45105. S                    3.38 B   4.40                     
 108.00           45105. S                    6.57 B   8.54                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  1.22 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 2.88
  12.00            9837. C         569.26             12.66                 4.66
  24.00            9837. C         460.51              6.84                 4.63
  36.00            9724. C         460.51              5.03                 6.04
  48.00            9713. C         460.51              4.63                 7.97
  60.00            9837. C         460.51              5.05                 6.09
  72.00            9837. C         460.51              6.20                 4.68
  84.00            9837. C         460.51              8.86                 3.72
  90.00L           4600. C         652.27              6.06                 5.24
  90.00R           9269. C         714.29             12.96                 5.86
  96.00           48707. B         714.29             11.67                 5.41
 108.00           50000. B         748.81              8.30                 4.97
 120.00           50000. B         882.87              4.88                 5.46
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50              4.88                 5.70
  12.00           50000. B         913.50              8.31                 6.38
  24.00           50000. B         714.29             12.04                 5.41
  30.00L          48245. B         460.51             13.46                 3.35
  30.00R          37610. B         460.51              6.74                 3.35
  36.00            9837. C         460.51              8.85                 3.72
  48.00            9837. C         460.51              6.20                 4.67
  60.00            9837. C         460.51              5.05                 6.09
  72.00            9713. C         460.51              4.63                 7.98
  84.00            9724. C         460.51              5.04                 6.05
  96.00            9837. C         460.51              6.84                 4.64
 108.00            9837. C         460.51             12.67                 3.62
 120.00            9837. C         460.51           >999.00                 2.88
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                             9.74                     
  24.00           45105. S                             5.04                     
  36.00           45105. S                             3.67                     
  48.00           45105. S                             3.37                     
  60.00           45105. S                             3.70                     
  72.00           45105. S                             4.74                     
  84.00           45105. S                             7.11                     
  90.00L          45662. S                             8.24                     
  90.00R          46275. S                             9.40                     
  96.00           46243. S                            11.39                     
 108.00           46243. S                             8.25                     
 120.00           46243. S                             5.40                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             5.40                     
  12.00           46243. S                             8.26                     
  24.00           46243. S                            11.40                     
  30.00L          46243. S                            11.71                     
  30.00R          45139. S                             8.09                     
  36.00           45105. S                             7.11                     
  48.00           45105. S                             4.74                     
  60.00           45105. S                             3.71                     
  72.00           45105. S                             3.37                     
  84.00           45105. S                             3.67                     
  96.00           45105. S                             5.04                     
 108.00           45105. S                             9.74                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  2.88 at location   0.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Thu Aug 29 13:36:44 2019                                                        

                                                                                
ID: BRIDGE 1562 INTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485         
   2.7848  8.5485  2.7848  8.5485 2.7848  8.5485  2.7848  8.5485  2.7848        
   8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485 17.3894            
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.831                                                                  
  LANEMF  0.831                                                                 
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  33.5                                                              
  PRMITSP 15.                                                                   
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  102.582  177.418  102.582  177.418  102.582  177.418             
   102.582  33.418  102.582  33.418  67.25  35.332  33.418  51.25               
   51.332  33.418  102.582  33.418  102.582  33.418  102.582  177.418           
   102.582  177.418  102.582                                                    
  WCONC 150.                                                                    
  WDL 1.488                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Thu Aug 29 13:37:27 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 INTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     25.94 ft     40.73 ft                         
        49.28 ft     64.06 ft     72.61 ft     87.40 ft                         
        95.94 ft     98.73 ft    107.28 ft    110.06 ft                         
       118.61 ft    120.00 ft    121.40 ft    129.94 ft                         
       132.73 ft    141.28 ft    144.06 ft    152.61 ft                         
       167.40 ft    175.94 ft    190.73 ft    199.28 ft                         
       214.06 ft    222.61 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   1.40 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
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     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
                                                                                
     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     25.94 ft     40.73 ft     49.28 ft  
                               64.06 ft     72.61 ft     87.40 ft     95.94 ft  
                               98.73 ft    107.28 ft    110.06 ft    115.67 ft  
                              118.61 ft    120.00 ft    121.40 ft    125.67 ft  
                              129.94 ft    132.73 ft    141.28 ft    144.06 ft  
                              152.61 ft    155.40 ft    163.94 ft    178.73 ft  
                              187.28 ft    202.06 ft    210.61 ft               
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      33.50 k                             
                                                                                
    Axle spacing               15.00 ft     15.00 ft                            
                                                                                
                                                                                
   Influence lines not displayed                                                
   Unshored construction                                                        
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   Dead load carried by steel alone                                             
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         78.05 k     277.19 k      78.05 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
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          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
                                                                                
 Steel                                                                          
                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Thu Aug 29 13:37:52 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  351.1   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
   1     12.00  283.1   569.3 (3)  0.497   2930.1 I   9837.0 (20) 0.298         
   2     24.00  215.8   739.0 (3)  0.292   4943.9 I   9837.0 (20) 0.503         
   3     36.00  151.3   595.3 (3)  0.254   6157.4 I   9713.6 (20) 0.634         
   4     48.00  117.8   739.0 (3)  0.159   6501.8 I   9702.9 (20) 0.670         
   5     60.00  179.4   595.3 (3)  0.301   6056.6 I   9837.0 (20) 0.616         
   6     72.00  241.3   739.0 (3)  0.327   4866.5 I   9837.0 (20) 0.495         
   7     84.00  303.0   595.3 (3)  0.509   2931.1 I   9837.0 (20) 0.298         
   8     96.00  363.8   791.9 (3)  0.459   3375.4 I   9512.7 (6)  0.355         
   9    108.00  423.6   913.5 (3)  0.464   6132.2 I   9429.7 (6)  0.650         
  10L   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  10R   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  11    132.00  423.6   913.5 (3)  0.464   6135.3 I   9429.9 (6)  0.651         
  12    144.00  363.8   791.9 (3)  0.459   3373.4 I   9512.6 (6)  0.355         
  13    156.00  303.0   739.0 (3)  0.410   2931.7 I   9837.0 (20) 0.298         
  14    168.00  241.4   595.3 (3)  0.406   4864.4 I   9837.0 (20) 0.495         
  15    180.00  179.5   739.0 (3)  0.243   6053.5 I   9837.0 (20) 0.615         
  16    192.00  117.8   595.3 (3)  0.198   6499.2 I   9702.9 (20) 0.670         
  17    204.00  151.2   739.0 (3)  0.205   6155.2 I   9713.6 (20) 0.634         
  18    216.00  215.7   460.5 (5)  0.468   4942.5 I   9837.0 (20) 0.502         
  19    228.00  283.0   460.5 (5)  0.615   2929.5 I   9837.0 (20) 0.298         
  20    240.00  351.0   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.8   569.3 (3)  0.444                                        
         25.94  205.3   595.3 (3)  0.345                                        
         40.73  138.1   595.3 (3)  0.232                                        
         49.28  124.3   595.3 (3)  0.209                                        
         64.06  200.4   595.3 (3)  0.337                                        
         72.61  244.5   595.3 (3)  0.411                                        
         87.40  320.2   595.3 (3)  0.538                                        
         98.73  377.4   791.9 (3)  0.477                                        
        107.28  420.0   791.9 (3)  0.530                                        
        110.06  433.7   884.9 (3)  0.490                                        
        115.67  461.0   884.9 (3)  0.521                                        
        118.61  475.4   913.5 (3)  0.520                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  419.9   791.9 (3)  0.530                                        
        141.28  377.3   791.9 (3)  0.476                                        
        152.61  320.1   739.0 (3)  0.433                                        
        155.40  306.0   739.0 (3)  0.414                                        
        163.94  262.2   595.3 (3)  0.440                                        
        178.73  186.1   595.3 (3)  0.313                                        
        187.28  142.1   595.3 (3)  0.239                                        
        202.06  145.8   595.3 (3)  0.245                                        
        210.61  186.7   460.5 (5)  0.405                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
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   0      0.00  217.9   460.5 (5)  0.473      0.0     9837.0 (20) 0.000         
   1     12.00  172.2   569.3 (3)  0.303   1951.8 II  9837.0 (20) 0.198         
   2     24.00  126.9   739.0 (3)  0.172   3283.3 II  9837.0 (20) 0.334         
   3     36.00   82.1   595.3 (3)  0.138   4007.4 II  9713.6 (20) 0.413         
   4     48.00   59.0   739.0 (3)  0.080   4144.1 II  9702.9 (20) 0.427         
   5     60.00  100.7   595.3 (3)  0.169   3748.9 II  9837.0 (20) 0.381         
   6     72.00  147.7   739.0 (3)  0.200   2847.9 II  9837.0 (20) 0.290         
   7     84.00  193.0   595.3 (3)  0.324   1428.1 II  9837.0 (20) 0.145         
   8     96.00  236.4   913.5 (3)  0.259   2098.5 II  9512.7 (6)  0.221         
   9    108.00  278.0   913.5 (3)  0.304   4047.1 II  9429.7 (6)  0.429         
  10L   120.00  311.0   913.5 (3)  0.340   6370.3 II  9416.1 (6)  0.677         
  10R   120.00  311.0   913.5 (3)  0.340   6370.3 II  9416.1 (6)  0.677         
  11    132.00  272.6   913.5 (3)  0.298   4045.5 II  9429.9 (6)  0.429         
  12    144.00  228.6   913.5 (3)  0.250   2097.1 II  9512.6 (6)  0.220         
  13    156.00  187.1   739.0 (3)  0.253   1428.9 II  9837.0 (20) 0.145         
  14    168.00  144.4   595.3 (3)  0.243   2846.8 II  9837.0 (20) 0.289         
  15    180.00  100.8   739.0 (3)  0.136   3747.2 II  9837.0 (20) 0.381         
  16    192.00   59.0   595.3 (3)  0.099   4142.7 II  9702.9 (20) 0.427         
  17    204.00  112.1   739.0 (3)  0.152   4006.2 II  9713.6 (20) 0.412         
  18    216.00  162.8   460.5 (5)  0.353   3282.6 II  9837.0 (20) 0.334         
  19    228.00  214.2   460.5 (5)  0.465   1951.6 II  9837.0 (20) 0.198         
  20    240.00  217.9   460.5 (5)  0.473      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  151.8   569.3 (3)  0.267                                        
         25.94  119.6   595.3 (3)  0.201                                        
         40.73   73.0   595.3 (3)  0.123                                        
         49.28   63.5   595.3 (3)  0.107                                        
         64.06  116.6   595.3 (3)  0.196                                        
         72.61  150.0   595.3 (3)  0.252                                        
         87.40  205.3   595.3 (3)  0.345                                        
         98.73  245.8   791.9 (3)  0.310                                        
        107.28  275.5   791.9 (3)  0.348                                        
        110.06  283.6   884.9 (3)  0.321                                        
        115.67  299.1   884.9 (3)  0.338                                        
        118.61  307.2   913.5 (3)  0.336                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  270.0   791.9 (3)  0.341                                        
        141.28  238.6   791.9 (3)  0.301                                        
        152.61  198.8   739.0 (3)  0.269                                        
        155.40  189.2   739.0 (3)  0.256                                        
        163.94  158.9   595.3 (3)  0.267                                        
        178.73  105.4   595.3 (3)  0.177                                        
        187.28   75.4   595.3 (3)  0.127                                        
        202.06  103.5   595.3 (3)  0.174                                        
        210.61  140.0   460.5 (5)  0.304                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
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    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     4.88 B   8.55       2.41      4.22
  24.00            9837. C         739.01     2.62 B   4.59       4.14      7.25
  36.00            9714. C         595.27     1.93 B   3.38       4.33      7.58
  48.00            9703. C         739.01     1.77 B   3.10       6.95     12.16
  60.00            9837. C         595.27     1.93 B   3.39       4.08      7.14
  72.00            9837. C         739.01     2.39 B   4.18       4.01      7.01
  84.00            9837. C         595.27     3.52 B   6.16       2.49      4.36
  90.00L           4836. C         739.01     2.25 B   3.94       2.92      5.11
  90.00R           9581. C         791.93     4.71 B   8.24       3.17      5.55
  96.00           50000. B         913.50     4.14 B   7.25       3.44      6.01
 108.00           50000. B         913.50     2.24 B   3.91       2.93      5.12
 120.00           50000. B         913.50     0.93 B   1.63       2.53      4.43
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50     0.93 B   1.63       2.53      4.43
  12.00           50000. B         913.50     2.23 B   3.91       2.93      5.12
  24.00           50000. B         913.50     4.14 B   7.25       3.44      6.02
  30.00L          49557. B         791.93     4.81 B   8.41       3.17      5.56
  30.00R          34713. T         739.01     2.54 T   4.44       2.92      5.12
  36.00            9837. C         739.01     3.52 B   6.16       3.23      5.64
  48.00            9837. C         595.27     2.39 B   4.18       3.14      5.49
  60.00            9837. C         739.01     1.94 B   3.39       5.15      9.00
  72.00            9703. C         595.27     1.77 B   3.10       5.57      9.74
  84.00            9714. C         739.01     1.93 B   3.38       5.41      9.47
  96.00            9837. C         460.51     2.62 B   4.59       2.47      4.32
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 108.00            9837. C         460.51     4.89 B   8.55       1.88      3.28
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    5.05 B   6.57                     
  24.00           45105. S                    2.60 B   3.38                     
  36.00           45105. S                    1.89 B   2.46                     
  48.00           45105. S                    1.74 B   2.26                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    2.46 B   3.20                     
  84.00           45105. S                    3.81 B   4.95                     
  90.00L          32876. S                    3.37 T   4.38                     
  90.00R          46275. S                    5.30 B   6.89                     
  96.00           46243. S                    5.28 B   6.86                     
 108.00           46243. S                    2.99 B   3.89                     
 120.00           46243. S                    1.39 B   1.81                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.39 B   1.81                     
  12.00           46243. S                    2.99 B   3.89                     
  24.00           46243. S                    5.28 B   6.87                     
  30.00L          46243. S                    6.09 B   7.92                     
  30.00R          32500. S                    3.27 T   4.25                     
  36.00           45105. S                    3.81 B   4.95                     
  48.00           45105. S                    2.46 B   3.20                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    1.74 B   2.26                     
  84.00           45105. S                    1.89 B   2.46                     
  96.00           45105. S                    2.60 B   3.38                     
 108.00           45105. S                    5.05 B   6.57                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  0.93 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 4.27
  12.00            9837. C         569.26             14.11                 6.92
  24.00            9837. C         739.01              7.59                11.53
  36.00            9714. C         595.27              5.72                11.70
  48.00            9703. C         739.01              5.35                20.64
  60.00            9837. C         595.27              5.85                12.75
  72.00            9837. C         739.01              7.13                11.99
  84.00            9837. C         595.27             10.15                 7.38
  90.00L           4526. C         739.01              6.82                 8.68
  90.00R           9492. C         791.93             15.21                 9.43
  96.00           50000. B         913.50             13.76                10.27
 108.00           50000. B         913.50              9.48                 8.91
 120.00           50000. B         913.50              5.55                 8.40
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50              5.55                 8.40
  12.00           50000. B         913.50              9.49                 9.37
  24.00           50000. B         913.50             13.79                11.15
  30.00L          48245. B         791.93             15.41                10.19
  30.00R          34713. T         739.01              7.89                 9.38
  36.00            9837. C         739.01             10.14                10.25
  48.00            9837. C         595.27              7.13                 9.83
  60.00            9837. C         739.01              5.86                16.06
  72.00            9703. C         595.27              5.35                16.56
  84.00            9714. C         739.01              5.73                 9.96
  96.00            9837. C         460.51              7.59                 4.71
 108.00            9837. C         460.51             14.12                 3.69
 120.00            9837. C         460.51           >999.00                 4.27
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                            10.84                     
  24.00           45105. S                             5.58                     
  36.00           45105. S                             4.17                     
  48.00           45105. S                             3.89                     
  60.00           45105. S                             4.29                     
  72.00           45105. S                             5.45                     
  84.00           45105. S                             8.15                     
  90.00L          45662. S                             9.43                     
  90.00R          46275. S                            10.76                     
  96.00           46243. S                            13.03                     
 108.00           46243. S                             9.43                     
 120.00           46243. S                             6.15                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             6.15                     
  12.00           46243. S                             9.44                     
  24.00           46243. S                            13.05                     
  30.00L          46243. S                            13.40                     
  30.00R          45139. S                             9.26                     
  36.00           45105. S                             8.14                     
  48.00           45105. S                             5.45                     
  60.00           45105. S                             4.29                     
  72.00           45105. S                             3.90                     
  84.00           45105. S                             4.17                     
  96.00           45105. S                             5.59                     
 108.00           45105. S                            10.85                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  3.69 at location 228.00 in span 2.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Thu Aug 29 13:49:03 2019                                                        

                                                                                
ID: BRIDGE 1562 INTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485         
   2.7848  8.5485  2.7848  8.5485 2.7848  8.5485  2.7848  8.5485  2.7848        
   8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485 17.3894            
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.831                                                                  
  LANEMF  0.831                                                                 
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  31.  31.                                                          
  PRMITSP 15.  4.                                                               
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  102.582  177.418  102.582  177.418  102.582  177.418             
   102.582  33.418  102.582  33.418  67.25  35.332  33.418  51.25               
   51.332  33.418  102.582  33.418  102.582  33.418  102.582  177.418           
   102.582  177.418  102.582                                                    
  WCONC 150.                                                                    
  WDL 1.488                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Thu Aug 29 13:49:27 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 INTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     25.94 ft     40.73 ft                         
        49.28 ft     64.06 ft     72.61 ft     87.40 ft                         
        95.94 ft     98.73 ft    107.28 ft    110.06 ft                         
       118.61 ft    120.00 ft    121.40 ft    129.94 ft                         
       132.73 ft    141.28 ft    144.06 ft    152.61 ft                         
       167.40 ft    175.94 ft    190.73 ft    199.28 ft                         
       214.06 ft    222.61 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   1.40 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
                                                                                

Page 35 of 88
ENG: JPS 8/30/19
CHK: AJF 8/30/19

151

Interior Girder - EV3 Truck



     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
                                                                                
     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     25.94 ft     40.73 ft     49.28 ft  
                               64.06 ft     72.61 ft     87.40 ft     95.94 ft  
                               98.73 ft    107.28 ft    110.06 ft    115.67 ft  
                              118.61 ft    120.00 ft    121.40 ft    125.67 ft  
                              129.94 ft    132.73 ft    141.28 ft    144.06 ft  
                              152.61 ft    155.40 ft    163.94 ft    178.73 ft  
                              187.28 ft    202.06 ft    210.61 ft               
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      31.00 k      31.00 k                
                                                                                
    Axle spacing               15.00 ft      4.00 ft                            
                                                                                
                                                                                
   Influence lines not displayed                                                
   Unshored construction                                                        
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   Dead load carried by steel alone                                             
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         78.05 k     277.19 k      78.05 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
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          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
                                                                                
 Steel                                                                          
                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
                                                                                

Page 38 of 88
ENG: JPS 8/30/19
CHK: AJF 8/30/19

154

Interior Girder - EV3 Truck



BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Thu Aug 29 13:49:46 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  351.1   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
   1     12.00  283.1   569.3 (3)  0.497   2930.1 I   9837.0 (20) 0.298         
   2     24.00  215.8   739.0 (3)  0.292   4943.9 I   9837.0 (20) 0.503         
   3     36.00  151.3   595.3 (3)  0.254   6157.4 I   9713.6 (20) 0.634         
   4     48.00  117.8   739.0 (3)  0.159   6501.8 I   9702.9 (20) 0.670         
   5     60.00  179.4   595.3 (3)  0.301   6056.6 I   9837.0 (20) 0.616         
   6     72.00  241.3   739.0 (3)  0.327   4866.5 I   9837.0 (20) 0.495         
   7     84.00  303.0   595.3 (3)  0.509   2931.1 I   9837.0 (20) 0.298         
   8     96.00  363.8   791.9 (3)  0.459   3375.4 I   9512.7 (6)  0.355         
   9    108.00  423.6   913.5 (3)  0.464   6132.2 I   9429.7 (6)  0.650         
  10L   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  10R   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  11    132.00  423.6   913.5 (3)  0.464   6135.3 I   9429.9 (6)  0.651         
  12    144.00  363.8   791.9 (3)  0.459   3373.4 I   9512.6 (6)  0.355         
  13    156.00  303.0   739.0 (3)  0.410   2931.7 I   9837.0 (20) 0.298         
  14    168.00  241.4   595.3 (3)  0.406   4864.4 I   9837.0 (20) 0.495         
  15    180.00  179.5   739.0 (3)  0.243   6053.5 I   9837.0 (20) 0.615         
  16    192.00  117.8   595.3 (3)  0.198   6499.2 I   9702.9 (20) 0.670         
  17    204.00  151.2   739.0 (3)  0.205   6155.2 I   9713.6 (20) 0.634         
  18    216.00  215.7   460.5 (5)  0.468   4942.5 I   9837.0 (20) 0.502         
  19    228.00  283.0   460.5 (5)  0.615   2929.5 I   9837.0 (20) 0.298         
  20    240.00  351.0   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.8   569.3 (3)  0.444                                        
         25.94  205.3   595.3 (3)  0.345                                        
         40.73  138.1   595.3 (3)  0.232                                        
         49.28  124.3   595.3 (3)  0.209                                        
         64.06  200.4   595.3 (3)  0.337                                        
         72.61  244.5   595.3 (3)  0.411                                        
         87.40  320.2   595.3 (3)  0.538                                        
         98.73  377.4   791.9 (3)  0.477                                        
        107.28  420.0   791.9 (3)  0.530                                        
        110.06  433.7   884.9 (3)  0.490                                        
        115.67  461.0   884.9 (3)  0.521                                        
        118.61  475.4   913.5 (3)  0.520                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  419.9   791.9 (3)  0.530                                        
        141.28  377.3   791.9 (3)  0.476                                        
        152.61  320.1   739.0 (3)  0.433                                        
        155.40  306.0   739.0 (3)  0.414                                        
        163.94  262.2   595.3 (3)  0.440                                        
        178.73  186.1   595.3 (3)  0.313                                        
        187.28  142.1   595.3 (3)  0.239                                        
        202.06  145.8   595.3 (3)  0.245                                        
        210.61  186.7   460.5 (5)  0.405                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
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   0      0.00  269.7   460.5 (5)  0.586      0.0     9837.0 (20) 0.000         
   1     12.00  216.9   569.3 (3)  0.381   2310.3 II  9837.0 (20) 0.235         
   2     24.00  164.6   739.0 (3)  0.223   3883.6 II  9837.0 (20) 0.395         
   3     36.00  113.1   595.3 (3)  0.190   4814.7 II  9713.6 (20) 0.496         
   4     48.00   86.3   739.0 (3)  0.117   5045.8 II  9702.9 (20) 0.520         
   5     60.00  133.3   595.3 (3)  0.224   4633.0 II  9837.0 (20) 0.471         
   6     72.00  182.9   739.0 (3)  0.247   3620.4 II  9837.0 (20) 0.368         
   7     84.00  230.9   595.3 (3)  0.388   2030.6 II  9837.0 (20) 0.206         
   8     96.00  277.0   913.5 (3)  0.303   2498.2 II  9512.7 (6)  0.263         
   9    108.00  321.2   913.5 (3)  0.352   4496.7 II  9429.7 (6)  0.477         
  10L   120.00  363.5   913.5 (3)  0.398   6869.9 II  9416.1 (6)  0.730         
  10R   120.00  363.5   913.5 (3)  0.398   6869.9 II  9416.1 (6)  0.730         
  11    132.00  321.2   913.5 (3)  0.352   4495.4 II  9429.9 (6)  0.477         
  12    144.00  277.0   913.5 (3)  0.303   2497.0 II  9512.6 (6)  0.262         
  13    156.00  230.8   739.0 (3)  0.312   2032.6 II  9837.0 (20) 0.207         
  14    168.00  182.9   595.3 (3)  0.307   3619.5 II  9837.0 (20) 0.368         
  15    180.00  133.4   739.0 (3)  0.181   4630.7 II  9837.0 (20) 0.471         
  16    192.00   86.2   595.3 (3)  0.145   5043.7 II  9702.9 (20) 0.520         
  17    204.00  113.1   739.0 (3)  0.153   4813.0 II  9713.6 (20) 0.495         
  18    216.00  164.6   460.5 (5)  0.357   3882.7 II  9837.0 (20) 0.395         
  19    228.00  216.9   460.5 (5)  0.471   2309.9 II  9837.0 (20) 0.235         
  20    240.00  269.7   460.5 (5)  0.586      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  193.4   569.3 (3)  0.340                                        
         25.94  156.3   595.3 (3)  0.263                                        
         40.73  102.5   595.3 (3)  0.172                                        
         49.28   91.3   595.3 (3)  0.153                                        
         64.06  150.1   595.3 (3)  0.252                                        
         72.61  185.3   595.3 (3)  0.311                                        
         87.40  243.9   595.3 (3)  0.410                                        
         98.73  287.1   791.9 (3)  0.362                                        
        107.28  318.6   791.9 (3)  0.402                                        
        110.06  328.5   884.9 (3)  0.371                                        
        115.67  348.2   884.9 (3)  0.394                                        
        118.61  358.6   913.5 (3)  0.393                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  318.5   791.9 (3)  0.402                                        
        141.28  287.0   791.9 (3)  0.362                                        
        152.61  243.9   739.0 (3)  0.330                                        
        155.40  233.2   739.0 (3)  0.316                                        
        163.94  199.1   595.3 (3)  0.334                                        
        178.73  138.6   595.3 (3)  0.233                                        
        187.28  104.8   595.3 (3)  0.176                                        
        202.06  108.7   595.3 (3)  0.183                                        
        210.61  141.4   460.5 (5)  0.307                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
Thu Aug 29 13:49:59 2019                                                        

                                                                                
                                                                                
    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     4.88 B   8.55       2.41      4.22
  24.00            9837. C         739.01     2.62 B   4.59       4.14      7.25
  36.00            9714. C         595.27     1.93 B   3.38       4.33      7.58
  48.00            9703. C         739.01     1.77 B   3.10       6.95     12.16
  60.00            9837. C         595.27     1.93 B   3.39       4.08      7.14
  72.00            9837. C         739.01     2.39 B   4.18       4.01      7.01
  84.00            9837. C         595.27     3.52 B   6.16       2.49      4.36
  90.00L           4836. C         739.01     2.25 B   3.94       2.92      5.11
  90.00R           9581. C         791.93     4.71 B   8.24       3.17      5.55
  96.00           50000. B         913.50     4.14 B   7.25       3.44      6.01
 108.00           50000. B         913.50     2.24 B   3.91       2.93      5.12
 120.00           50000. B         913.50     0.93 B   1.63       2.53      4.43
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50     0.93 B   1.63       2.53      4.43
  12.00           50000. B         913.50     2.23 B   3.91       2.93      5.12
  24.00           50000. B         913.50     4.14 B   7.25       3.44      6.02
  30.00L          49557. B         791.93     4.81 B   8.41       3.17      5.56
  30.00R          34713. T         739.01     2.54 T   4.44       2.92      5.12
  36.00            9837. C         739.01     3.52 B   6.16       3.23      5.64
  48.00            9837. C         595.27     2.39 B   4.18       3.14      5.49
  60.00            9837. C         739.01     1.94 B   3.39       5.15      9.00
  72.00            9703. C         595.27     1.77 B   3.10       5.57      9.74
  84.00            9714. C         739.01     1.93 B   3.38       5.41      9.47
  96.00            9837. C         460.51     2.62 B   4.59       2.47      4.32
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 108.00            9837. C         460.51     4.89 B   8.55       1.88      3.28
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    5.05 B   6.57                     
  24.00           45105. S                    2.60 B   3.38                     
  36.00           45105. S                    1.89 B   2.46                     
  48.00           45105. S                    1.74 B   2.26                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    2.46 B   3.20                     
  84.00           45105. S                    3.81 B   4.95                     
  90.00L          32876. S                    3.37 T   4.38                     
  90.00R          46275. S                    5.30 B   6.89                     
  96.00           46243. S                    5.28 B   6.86                     
 108.00           46243. S                    2.99 B   3.89                     
 120.00           46243. S                    1.39 B   1.81                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.39 B   1.81                     
  12.00           46243. S                    2.99 B   3.89                     
  24.00           46243. S                    5.28 B   6.87                     
  30.00L          46243. S                    6.09 B   7.92                     
  30.00R          32500. S                    3.27 T   4.25                     
  36.00           45105. S                    3.81 B   4.95                     
  48.00           45105. S                    2.46 B   3.20                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    1.74 B   2.26                     
  84.00           45105. S                    1.89 B   2.46                     
  96.00           45105. S                    2.60 B   3.38                     
 108.00           45105. S                    5.05 B   6.57                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  0.93 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 2.87
  12.00            9837. C         569.26              9.75                 4.65
  24.00            9837. C         739.01              5.26                 7.76
  36.00            9714. C         595.27              3.86                 7.88
  48.00            9703. C         739.01              3.55                12.93
  60.00            9837. C         595.27              3.88                 8.06
  72.00            9837. C         739.01              4.77                 8.05
  84.00            9837. C         595.27              6.82                 5.12
  90.00L           4728. C         739.01              4.81                 6.09
  90.00R           9554. C         791.93             10.30                 6.61
  96.00           50000. B         913.50              9.25                 7.26
 108.00           50000. B         913.50              6.37                 6.37
 120.00           50000. B         913.50              3.73                 5.69
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50              3.73                 5.69
  12.00           50000. B         913.50              6.38                 6.37
  24.00           50000. B         913.50              9.26                 7.26
  30.00L          48245. B         791.93             10.37                 6.62
  30.00R          34713. T         739.01              5.30                 6.09
  36.00            9837. C         739.01              6.81                 6.63
  48.00            9837. C         595.27              4.77                 6.30
  60.00            9837. C         739.01              3.88                10.16
  72.00            9703. C         595.27              3.56                10.38
  84.00            9714. C         739.01              3.87                 9.85
  96.00            9837. C         460.51              5.26                 4.63
 108.00            9837. C         460.51              9.75                 3.62
 120.00            9837. C         460.51           >999.00                 2.87
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                             7.49                     
  24.00           45105. S                             3.87                     
  36.00           45105. S                             2.81                     
  48.00           45105. S                             2.59                     
  60.00           45105. S                             2.84                     
  72.00           45105. S                             3.64                     
  84.00           45105. S                             5.48                     
  90.00L          45662. S                             6.34                     
  90.00R          46275. S                             7.24                     
  96.00           46243. S                             8.76                     
 108.00           46243. S                             6.34                     
 120.00           46243. S                             4.13                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             4.13                     
  12.00           46243. S                             6.34                     
  24.00           46243. S                             8.77                     
  30.00L          46243. S                             9.01                     
  30.00R          45139. S                             6.23                     
  36.00           45105. S                             5.47                     
  48.00           45105. S                             3.65                     
  60.00           45105. S                             2.85                     
  72.00           45105. S                             2.59                     
  84.00           45105. S                             2.82                     
  96.00           45105. S                             3.87                     
 108.00           45105. S                             7.49                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  2.59 at location  48.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Fri Aug 30 07:45:32 2019                                                        

                                                                                
ID: BRIDGE 1562 EXTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  23.3333  23.3333  23.3333  11.3333  11.3333  11.3333              
   11.3333  11.3333  23.3333  23.3333  23.3333  25.9379                         
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.64                                                                   
  LANEMF  0.64                                                                  
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  33.5  24.  33.5                                                   
  PRMITSP 15.  30.  15.                                                         
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  280.  280.  280.  136.  119.25  16.75  51.25  84.75              
   51.25  68.  16.75  136.  280.  280.  280.                                    
  WCONC 150.                                                                    
  WDL 1.474                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Fri Aug 30 07:45:50 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 EXTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     40.73 ft     64.06 ft                         
        87.40 ft     98.73 ft    110.06 ft    120.00 ft                         
       121.40 ft    132.73 ft    144.06 ft    167.40 ft                         
       190.73 ft    214.06 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   9.94 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
                                                                                
     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
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     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     87.40 ft     98.73 ft    108.67 ft  
                              110.06 ft    114.33 ft    120.00 ft    121.40 ft  
                              125.67 ft    131.33 ft    132.73 ft    144.06 ft  
                              214.06 ft                                         
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      33.50 k      24.00 k      33.50 k   
                                                                                
                                                                                
    Axle spacing               15.00 ft     30.00 ft     15.00 ft               
                                                                                
                                                                                
   Influence lines not displayed                                                
   Unshored construction                                                        
   Dead load carried by steel alone                                             
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
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                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         77.46 k     275.02 k      77.46 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
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 Steel                                                                          
                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Fri Aug 30 07:46:04 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  350.4   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
   1     12.00  282.5   569.3 (3)  0.496   2513.6 I   9837.0 (20) 0.256         
   2     24.00  215.4   460.5 (5)  0.468   4238.0 I   9837.0 (20) 0.431         
   3     36.00  151.2   460.5 (5)  0.328   5262.4 I   9723.6 (20) 0.541         
   4     48.00  117.7   460.5 (5)  0.255   5533.9 I   9713.0 (20) 0.570         
   5     60.00  179.1   460.5 (5)  0.389   5113.6 I   9837.0 (20) 0.520         
   6     72.00  240.8   460.5 (5)  0.523   4036.0 I   9837.0 (20) 0.410         
   7     84.00  302.2   460.5 (5)  0.656   2300.8 I   9837.0 (20) 0.234         
   8     96.00  362.9   714.3 (3)  0.508   2884.4 I   9227.2 (6)  0.313         
   9    108.00  422.5   748.8 (3)  0.564   5419.4 I   9389.2 (6)  0.577         
  10L   120.00  480.8   882.9 (3)  0.545   8926.3 I   9376.3 (6)  0.952         
  10R   120.00  480.8   913.5 (3)  0.526   8926.3 I   9376.3 (6)  0.952         
  11    132.00  422.4   913.5 (3)  0.462   5421.8 I   9389.3 (6)  0.577         
  12    144.00  362.8   460.5 (5)  0.788   2882.9 I   9471.9 (6)  0.304         
  13    156.00  302.2   460.5 (5)  0.656   2301.3 I   9837.0 (20) 0.234         
  14    168.00  240.9   460.5 (5)  0.523   4034.4 I   9837.0 (20) 0.410         
  15    180.00  179.2   460.5 (5)  0.389   5111.1 I   9837.0 (20) 0.520         
  16    192.00  117.7   460.5 (5)  0.256   5531.8 I   9713.0 (20) 0.570         
  17    204.00  151.1   460.5 (5)  0.328   5260.7 I   9723.6 (20) 0.541         
  18    216.00  215.4   460.5 (5)  0.468   4236.9 I   9837.0 (20) 0.431         
  19    228.00  282.5   460.5 (5)  0.613   2513.2 I   9837.0 (20) 0.255         
  20    240.00  350.3   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.4   569.3 (3)  0.443                                        
         40.73  138.0   460.5 (5)  0.300                                        
         64.06  200.0   460.5 (5)  0.434                                        
         87.40  319.4   460.5 (5)  0.694                                        
         98.73  376.4   714.3 (3)  0.527                                        
        108.67  425.7   748.8 (3)  0.569                                        
        110.06  432.5   913.5 (3)  0.473                                        
        114.33  453.3   882.9 (3)  0.513                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  418.8   714.3 (3)  0.586                                        
        167.40  244.0   460.5 (5)  0.530                                        
        190.73  124.2   460.5 (5)  0.270                                        
        214.06  205.0   460.5 (5)  0.445                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
                                                                                
   0      0.00  271.5   460.5 (5)  0.590      0.0     9837.0 (20) 0.000         
   1     12.00  213.8   569.3 (3)  0.376   1999.7 II  9837.0 (20) 0.203         
   2     24.00  157.5   460.5 (5)  0.342   3346.7 II  9837.0 (20) 0.340         
   3     36.00  102.9   460.5 (5)  0.223   4126.9 II  9723.6 (20) 0.424         
   4     48.00   71.7   460.5 (5)  0.156   4256.0 II  9713.0 (20) 0.438         
   5     60.00  111.5   460.5 (5)  0.242   3811.6 II  9837.0 (20) 0.387         
   6     72.00  167.7   460.5 (5)  0.364   2947.8 II  9837.0 (20) 0.300         
   7     84.00  224.1   460.5 (5)  0.487   1461.9 II  9837.0 (20) 0.149         
   8     96.00  278.8   714.3 (3)  0.390   2323.7 II  9227.2 (6)  0.252         
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   9    108.00  331.5   748.8 (3)  0.443   4289.0 II  9389.2 (6)  0.457         
  10L   120.00  382.0   882.9 (3)  0.433   6626.6 II  9376.3 (6)  0.707         
  10R   120.00  382.0   882.9 (3)  0.433   6626.6 II  9376.3 (6)  0.707         
  11    132.00  331.5   913.5 (3)  0.363   4288.2 II  9389.3 (6)  0.457         
  12    144.00  278.8   714.3 (3)  0.390   2322.9 II  9471.9 (6)  0.245         
  13    156.00  224.2   460.5 (5)  0.487   1461.5 II  9837.0 (20) 0.149         
  14    168.00  167.8   460.5 (5)  0.364   2946.6 II  9837.0 (20) 0.300         
  15    180.00  111.6   460.5 (5)  0.242   3809.9 II  9837.0 (20) 0.387         
  16    192.00   71.7   460.5 (5)  0.156   4255.7 II  9713.0 (20) 0.438         
  17    204.00  102.9   460.5 (5)  0.223   4126.2 II  9723.6 (20) 0.424         
  18    216.00  157.5   460.5 (5)  0.342   3346.2 II  9837.0 (20) 0.340         
  19    228.00  213.8   460.5 (5)  0.464   1999.4 II  9837.0 (20) 0.203         
  20    240.00  271.5   460.5 (5)  0.590      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  188.5   569.3 (3)  0.331                                        
         40.73   90.6   460.5 (5)  0.197                                        
         64.06  130.6   460.5 (5)  0.284                                        
         87.40  239.6   460.5 (5)  0.520                                        
         98.73  290.8   714.3 (3)  0.407                                        
        108.67  334.3   748.8 (3)  0.446                                        
        110.06  340.2   913.5 (3)  0.372                                        
        114.33  358.2   882.9 (3)  0.406                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  328.3   714.3 (3)  0.460                                        
        167.40  170.6   460.5 (5)  0.371                                        
        190.73   75.9   460.5 (5)  0.165                                        
        214.06  148.7   460.5 (5)  0.323                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
                                                                                

Page 51 of 88
ENG: JPS 8/30/19
CHK: AJF 8/30/19

167

Exterior Girder - EV2 Truck @ Pier



BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
Fri Aug 30 07:46:16 2019                                                        

                                                                                
                                                                                
    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     6.35 B  11.11       2.41      4.23
  24.00            9837. C         460.51     3.41 B   5.97       2.47      4.32
  36.00            9724. C         460.51     2.51 B   4.40       3.32      5.81
  48.00            9713. C         460.51     2.31 B   4.04       4.28      7.50
  60.00            9837. C         460.51     2.52 B   4.40       3.09      5.40
  72.00            9837. C         460.51     3.11 B   5.43       2.33      4.07
  84.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  90.00L           4709. C         652.27     2.84 B   4.97       2.52      4.40
  90.00R           9297. C         714.29     5.93 B  10.38       2.81      4.92
  96.00           48707. B         714.29     5.22 B   9.14       2.56      4.48
 108.00           50000. B         748.81     2.91 B   5.10       2.28      4.00
 120.00           50000. B         882.87     1.22 B   2.13       2.43      4.25
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50     1.22 B   2.13       2.54      4.44
  12.00           50000. B         913.50     2.91 B   5.09       2.93      5.13
  24.00           50000. B         714.29     5.39 B   9.43       2.56      4.48
  30.00L          49557. B         460.51     6.25 B  10.93       1.61      2.81
  30.00R          37610. B         460.51     3.02 B   5.29       1.61      2.81
  36.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  48.00            9837. C         460.51     3.11 B   5.44       2.33      4.07
  60.00            9837. C         460.51     2.52 B   4.41       3.08      5.40
  72.00            9713. C         460.51     2.31 B   4.04       4.28      7.49
  84.00            9724. C         460.51     2.52 B   4.40       3.32      5.81
  96.00            9837. C         460.51     3.41 B   5.97       2.47      4.33
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 108.00            9837. C         460.51     6.35 B  11.11       1.88      3.29
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.56
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    6.57 B   8.54                     
  24.00           45105. S                    3.38 B   4.40                     
  36.00           45105. S                    2.47 B   3.20                     
  48.00           45105. S                    2.26 B   2.94                     
  60.00           45105. S                    2.48 B   3.23                     
  72.00           45105. S                    3.20 B   4.16                     
  84.00           45105. S                    4.94 B   6.43                     
  90.00L          32876. S                    4.38 T   5.69                     
  90.00R          46275. S                    6.88 B   8.94                     
  96.00           46243. S                    6.86 B   8.92                     
 108.00           46243. S                    3.90 B   5.07                     
 120.00           46243. S                    1.81 B   2.36                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.81 B   2.36                     
  12.00           46243. S                    3.89 B   5.06                     
  24.00           46243. S                    6.86 B   8.92                     
  30.00L          46243. S                    7.91 B  10.29                     
  30.00R          32500. S                    4.25 T   5.53                     
  36.00           45105. S                    4.94 B   6.43                     
  48.00           45105. S                    3.20 B   4.16                     
  60.00           45105. S                    2.49 B   3.23                     
  72.00           45105. S                    2.27 B   2.95                     
  84.00           45105. S                    2.47 B   3.21                     
  96.00           45105. S                    3.38 B   4.40                     
 108.00           45105. S                    6.57 B   8.54                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  1.22 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 2.83
  12.00            9837. C         569.26             13.21                 4.75
  24.00            9837. C         460.51              7.20                 4.92
  36.00            9724. C         460.51              5.32                 6.76
  48.00            9713. C         460.51              5.01                 9.94
  60.00            9837. C         460.51              5.62                 8.04
  72.00            9837. C         460.51              6.67                 5.42
  84.00            9837. C         460.51              9.87                 3.91
  90.00L           4658. C         652.27              5.48                 5.31
  90.00R           9287. C         714.29             11.57                 5.93
  96.00           48707. B         714.29             10.40                 5.30
 108.00           50000. B         748.81              7.40                 4.62
 120.00           50000. B         882.87              4.35                 4.86
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           50000. B         913.50              4.35                 5.08
  12.00           50000. B         913.50              7.40                 5.94
  24.00           50000. B         714.29             10.73                 5.30
  30.00L          49557. B         460.51             12.41                 3.39
  30.00R          37610. B         460.51              6.00                 3.39
  36.00            9837. C         460.51              9.88                 3.91
  48.00            9837. C         460.51              6.68                 5.41
  60.00            9837. C         460.51              5.62                 8.04
  72.00            9713. C         460.51              5.01                 9.94
  84.00            9724. C         460.51              5.32                 6.76
  96.00            9837. C         460.51              7.20                 4.93
 108.00            9837. C         460.51             13.21                 3.69
 120.00            9837. C         460.51           >999.00                 2.83
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                            10.15                     
  24.00           45105. S                             5.30                     
  36.00           45105. S                             3.87                     
  48.00           45105. S                             3.65                     
  60.00           45105. S                             4.12                     
  72.00           45105. S                             5.10                     
  84.00           45105. S                             7.93                     
  90.00L          45662. S                             7.59                     
  90.00R          46275. S                            11.29                     
  96.00           46243. S                            10.15                     
 108.00           46243. S                             7.35                     
 120.00           46243. S                             4.81                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             4.81                     
  12.00           46243. S                             7.36                     
  24.00           46243. S                            10.15                     
  30.00L          46243. S                            11.68                     
  30.00R          45139. S                             7.51                     
  36.00           45105. S                             7.93                     
  48.00           45105. S                             5.11                     
  60.00           45105. S                             4.13                     
  72.00           45105. S                             3.65                     
  84.00           45105. S                             3.87                     
  96.00           45105. S                             5.30                     
 108.00           45105. S                            10.16                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  2.83 at location   0.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Fri Aug 30 07:48:43 2019                                                        

                                                                                
ID: BRIDGE 1562 EXTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  23.3333  23.3333  23.3333  11.3333  11.3333  11.3333              
   11.3333  11.3333  23.3333  23.3333  23.3333  25.9379                         
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.64                                                                   
  LANEMF  0.64                                                                  
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  31.  31.  24.  31.  31.                                           
  PRMITSP 15.  4.  3.  15.  4.                                                  
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  280.  280.  280.  136.  119.25  16.75  51.25  84.75              
   51.25  68.  16.75  136.  280.  280.  280.                                    
  WCONC 150.                                                                    
  WDL 1.474                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Fri Aug 30 07:49:13 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 EXTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     40.73 ft     64.06 ft                         
        87.40 ft     98.73 ft    110.06 ft    120.00 ft                         
       121.40 ft    132.73 ft    144.06 ft    167.40 ft                         
       190.73 ft    214.06 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   9.94 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
                                                                                
     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
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     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     87.40 ft     98.73 ft    108.67 ft  
                              110.06 ft    114.33 ft    120.00 ft    121.40 ft  
                              125.67 ft    131.33 ft    132.73 ft    144.06 ft  
                              214.06 ft                                         
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400  0.6400  0.6400  0.6400  0.6400                          
                0.6400                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      31.00 k      31.00 k      24.00 k   
                               31.00 k      31.00 k                             
                                                                                
    Axle spacing               15.00 ft      4.00 ft      3.00 ft     15.00 ft  
                                4.00 ft                                         
                                                                                
                                                                                
   Influence lines not displayed                                                
   Unshored construction                                                        
   Dead load carried by steel alone                                             
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
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                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k
                                  1.474 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft   1.474 k/ft 
                 1.474 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         77.46 k     275.02 k      77.46 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
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 Steel                                                                          
                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Fri Aug 30 07:49:28 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  350.4   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
   1     12.00  282.5   569.3 (3)  0.496   2513.6 I   9837.0 (20) 0.256         
   2     24.00  215.4   460.5 (5)  0.468   4238.0 I   9837.0 (20) 0.431         
   3     36.00  151.2   460.5 (5)  0.328   5262.4 I   9723.6 (20) 0.541         
   4     48.00  117.7   460.5 (5)  0.255   5533.9 I   9713.0 (20) 0.570         
   5     60.00  179.1   460.5 (5)  0.389   5113.6 I   9837.0 (20) 0.520         
   6     72.00  240.8   460.5 (5)  0.523   4036.0 I   9837.0 (20) 0.410         
   7     84.00  302.2   460.5 (5)  0.656   2300.8 I   9837.0 (20) 0.234         
   8     96.00  362.9   714.3 (3)  0.508   2884.4 I   9227.2 (6)  0.313         
   9    108.00  422.5   748.8 (3)  0.564   5419.4 I   9389.2 (6)  0.577         
  10L   120.00  480.8   882.9 (3)  0.545   8926.3 I   9376.3 (6)  0.952         
  10R   120.00  480.8   913.5 (3)  0.526   8926.3 I   9376.3 (6)  0.952         
  11    132.00  422.4   913.5 (3)  0.462   5421.8 I   9389.3 (6)  0.577         
  12    144.00  362.8   460.5 (5)  0.788   2882.9 I   9471.9 (6)  0.304         
  13    156.00  302.2   460.5 (5)  0.656   2301.3 I   9837.0 (20) 0.234         
  14    168.00  240.9   460.5 (5)  0.523   4034.4 I   9837.0 (20) 0.410         
  15    180.00  179.2   460.5 (5)  0.389   5111.1 I   9837.0 (20) 0.520         
  16    192.00  117.7   460.5 (5)  0.256   5531.8 I   9713.0 (20) 0.570         
  17    204.00  151.1   460.5 (5)  0.328   5260.7 I   9723.6 (20) 0.541         
  18    216.00  215.4   460.5 (5)  0.468   4236.9 I   9837.0 (20) 0.431         
  19    228.00  282.5   460.5 (5)  0.613   2513.2 I   9837.0 (20) 0.255         
  20    240.00  350.3   460.5 (5)  0.761      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.4   569.3 (3)  0.443                                        
         40.73  138.0   460.5 (5)  0.300                                        
         64.06  200.0   460.5 (5)  0.434                                        
         87.40  319.4   460.5 (5)  0.694                                        
         98.73  376.4   714.3 (3)  0.527                                        
        108.67  425.7   748.8 (3)  0.569                                        
        110.06  432.5   913.5 (3)  0.473                                        
        114.33  453.3   882.9 (3)  0.513                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  418.8   714.3 (3)  0.586                                        
        167.40  244.0   460.5 (5)  0.530                                        
        190.73  124.2   460.5 (5)  0.270                                        
        214.06  205.0   460.5 (5)  0.445                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
                                                                                
   0      0.00  387.9   460.5 (5)  0.842      0.0     9837.0 (20) 0.000         
   1     12.00  314.9   569.3 (3)  0.553   2698.7 II  9837.0 (20) 0.274         
   2     24.00  243.4   460.5 (5)  0.529   4555.3 II  9837.0 (20) 0.463         
   3     36.00  174.0   460.5 (5)  0.378   5666.8 II  9723.6 (20) 0.583         
   4     48.00  122.4   460.5 (5)  0.266   5994.7 II  9713.0 (20) 0.617         
   5     60.00  178.5   460.5 (5)  0.388   5565.7 II  9837.0 (20) 0.566         
   6     72.00  248.6   460.5 (5)  0.540   4415.2 II  9837.0 (20) 0.449         
   7     84.00  316.3   460.5 (5)  0.687   2588.3 II  9837.0 (20) 0.263         
   8     96.00  380.8   714.3 (3)  0.533   3072.0 II  9227.2 (6)  0.333         
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   9    108.00  441.9   748.8 (3)  0.590   5130.8 II  9389.2 (6)  0.546         
  10L   120.00  500.8   882.9 (3)  0.567   7561.9 II  9376.3 (6)  0.806         
  10R   120.00  500.7   882.9 (3)  0.567   7561.9 II  9376.3 (6)  0.806         
  11    132.00  445.3   913.5 (3)  0.488   5129.3 II  9389.3 (6)  0.546         
  12    144.00  380.8   714.3 (3)  0.533   3070.6 II  9471.9 (6)  0.324         
  13    156.00  316.3   460.5 (5)  0.687   2588.9 II  9837.0 (20) 0.263         
  14    168.00  248.7   460.5 (5)  0.540   4414.2 II  9837.0 (20) 0.449         
  15    180.00  178.7   460.5 (5)  0.388   5563.0 II  9837.0 (20) 0.566         
  16    192.00  122.4   460.5 (5)  0.266   5991.8 II  9713.0 (20) 0.617         
  17    204.00  173.9   460.5 (5)  0.378   5664.5 II  9723.6 (20) 0.583         
  18    216.00  243.3   460.5 (5)  0.528   4553.8 II  9837.0 (20) 0.463         
  19    228.00  314.8   460.5 (5)  0.684   2698.1 II  9837.0 (20) 0.274         
  20    240.00  387.9   460.5 (5)  0.842      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  282.8   569.3 (3)  0.497                                        
         40.73  153.7   460.5 (5)  0.334                                        
         64.06  202.3   460.5 (5)  0.439                                        
         87.40  334.5   460.5 (5)  0.726                                        
         98.73  394.7   714.3 (3)  0.553                                        
        108.67  445.2   748.8 (3)  0.595                                        
        110.06  452.0   913.5 (3)  0.495                                        
        114.33  473.0   882.9 (3)  0.536                                        
        121.40  474.0   913.5 (3)  0.519                                        
        125.67  453.2   882.9 (3)  0.513                                        
        131.33  425.7   882.9 (3)  0.482                                        
        132.73  441.4   714.3 (3)  0.618                                        
        167.40  252.1   460.5 (5)  0.548                                        
        190.73  128.4   460.5 (5)  0.279                                        
        214.06  232.1   460.5 (5)  0.504                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 EXTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
Fri Aug 30 07:49:41 2019                                                        

                                                                                
                                                                                
    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     6.35 B  11.11       2.41      4.23
  24.00            9837. C         460.51     3.41 B   5.97       2.47      4.32
  36.00            9724. C         460.51     2.51 B   4.40       3.32      5.81
  48.00            9713. C         460.51     2.31 B   4.04       4.28      7.50
  60.00            9837. C         460.51     2.52 B   4.40       3.09      5.40
  72.00            9837. C         460.51     3.11 B   5.43       2.33      4.07
  84.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  90.00L           4709. C         652.27     2.84 B   4.97       2.52      4.40
  90.00R           9297. C         714.29     5.93 B  10.38       2.81      4.92
  96.00           48707. B         714.29     5.22 B   9.14       2.56      4.48
 108.00           50000. B         748.81     2.91 B   5.10       2.28      4.00
 120.00           48676. B         882.87     1.15 B   2.01       2.43      4.25
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           48676. B         913.50     1.15 B   2.01       2.54      4.44
  12.00           50000. B         913.50     2.91 B   5.09       2.93      5.13
  24.00           50000. B         714.29     5.39 B   9.43       2.56      4.48
  30.00L          49557. B         460.51     6.25 B  10.93       1.61      2.81
  30.00R          37610. B         460.51     3.02 B   5.29       1.61      2.81
  36.00            9837. C         460.51     4.57 B   8.00       1.81      3.16
  48.00            9837. C         460.51     3.11 B   5.44       2.33      4.07
  60.00            9837. C         460.51     2.52 B   4.41       3.08      5.40
  72.00            9713. C         460.51     2.31 B   4.04       4.28      7.49
  84.00            9724. C         460.51     2.52 B   4.40       3.32      5.81
  96.00            9837. C         460.51     3.41 B   5.97       2.47      4.33
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 108.00            9837. C         460.51     6.35 B  11.11       1.88      3.29
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.56
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    6.57 B   8.54                     
  24.00           45105. S                    3.38 B   4.40                     
  36.00           45105. S                    2.47 B   3.20                     
  48.00           45105. S                    2.26 B   2.94                     
  60.00           45105. S                    2.48 B   3.23                     
  72.00           45105. S                    3.20 B   4.16                     
  84.00           45105. S                    4.94 B   6.43                     
  90.00L          32876. S                    4.38 T   5.69                     
  90.00R          46275. S                    6.88 B   8.94                     
  96.00           46243. S                    6.86 B   8.92                     
 108.00           46243. S                    3.90 B   5.07                     
 120.00           46243. S                    1.81 B   2.36                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.81 B   2.36                     
  12.00           46243. S                    3.89 B   5.06                     
  24.00           46243. S                    6.86 B   8.92                     
  30.00L          46243. S                    7.91 B  10.29                     
  30.00R          32500. S                    4.25 T   5.53                     
  36.00           45105. S                    4.94 B   6.43                     
  48.00           45105. S                    3.20 B   4.16                     
  60.00           45105. S                    2.49 B   3.23                     
  72.00           45105. S                    2.27 B   2.95                     
  84.00           45105. S                    2.47 B   3.21                     
  96.00           45105. S                    3.38 B   4.40                     
 108.00           45105. S                    6.57 B   8.54                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  1.15 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 1.64
  12.00            9837. C         569.26              7.27                 2.71
  24.00            9837. C         460.51              3.90                 2.75
  36.00            9724. C         460.51              2.87                 3.68
  48.00            9713. C         460.51              2.62                 5.32
  60.00            9837. C         460.51              2.86                 4.03
  72.00            9837. C         460.51              3.55                 2.89
  84.00            9837. C         460.51              5.23                 2.19
  90.00L           4927. C         652.27              3.41                 3.04
  90.00R           9360. C         714.29              6.82                 3.39
  96.00           48707. B         714.29              6.08                 3.08
 108.00           50000. B         748.81              4.33                 2.76
 120.00           48676. B         882.87              2.39                 2.95
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           48676. B         913.50              2.39                 3.08
  12.00           50000. B         913.50              4.33                 3.50
  24.00           50000. B         714.29              6.27                 3.08
  30.00L          49557. B         460.51              7.26                 1.94
  30.00R          37610. B         460.51              3.51                 1.94
  36.00            9837. C         460.51              5.23                 2.19
  48.00            9837. C         460.51              3.55                 2.89
  60.00            9837. C         460.51              2.86                 4.03
  72.00            9713. C         460.51              2.63                 5.32
  84.00            9724. C         460.51              2.88                 3.69
  96.00            9837. C         460.51              3.90                 2.75
 108.00            9837. C         460.51              7.27                 2.11
 120.00            9837. C         460.51           >999.00                 1.64
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                             5.59                     
  24.00           45105. S                             2.87                     
  36.00           45105. S                             2.09                     
  48.00           45105. S                             1.91                     
  60.00           45105. S                             2.10                     
  72.00           45105. S                             2.71                     
  84.00           45105. S                             4.20                     
  90.00L          45662. S                             4.44                     
  90.00R          46275. S                             5.74                     
  96.00           46243. S                             5.93                     
 108.00           46243. S                             4.30                     
 120.00           46243. S                             2.81                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        

Page 65 of 88
ENG: JPS 8/30/19
CHK: AJF 8/30/19

181

Exterior Girder - EV3 Truck @ Pier



                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             2.81                     
  12.00           46243. S                             4.30                     
  24.00           46243. S                             5.94                     
  30.00L          46243. S                             6.83                     
  30.00R          45139. S                             4.39                     
  36.00           45105. S                             4.20                     
  48.00           45105. S                             2.71                     
  60.00           45105. S                             2.10                     
  72.00           45105. S                             1.91                     
  84.00           45105. S                             2.09                     
  96.00           45105. S                             2.88                     
 108.00           45105. S                             5.59                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  1.64 at location   0.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Fri Aug 30 06:33:23 2019                                                        

                                                                                
ID: BRIDGE 1562 INTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485         
   2.7848  8.5485  2.7848  8.5485  2.7848  8.5485  2.7848  8.5485               
   2.7848  8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485            
   17.3894                                                                      
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.831                                                                  
  LANEMF  0.831                                                                 
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  33.5  24.  33.5                                                   
  PRMITSP 15.  30.  15.                                                         
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  102.582  177.418  102.582  177.418  102.582  177.418             
   102.582  33.418  102.582  33.418  67.25  35.332  33.418  51.25               
   51.332  33.418  102.582  33.418  102.582  33.418  102.582  177.418           
   102.582  177.418  102.582                                                    
  WCONC 150.                                                                    
  WDL 1.488                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Fri Aug 30 06:35:45 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 INTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     25.94 ft     40.73 ft                         
        49.28 ft     64.06 ft     72.61 ft     87.40 ft                         
        95.94 ft     98.73 ft    107.28 ft    110.06 ft                         
       118.61 ft    120.00 ft    121.40 ft    129.94 ft                         
       132.73 ft    141.28 ft    144.06 ft    152.61 ft                         
       167.40 ft    175.94 ft    190.73 ft    199.28 ft                         
       214.06 ft    222.61 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   1.40 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
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     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
                                                                                
     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     25.94 ft     40.73 ft     49.28 ft  
                               64.06 ft     72.61 ft     87.40 ft     95.94 ft  
                               98.73 ft    107.28 ft    110.06 ft    115.67 ft  
                              118.61 ft    120.00 ft    121.40 ft    125.67 ft  
                              129.94 ft    132.73 ft    141.28 ft    144.06 ft  
                              152.61 ft    155.40 ft    163.94 ft    178.73 ft  
                              187.28 ft    202.06 ft    210.61 ft               
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      33.50 k      24.00 k      33.50 k   
                                                                                
                                                                                
    Axle spacing               15.00 ft     30.00 ft     15.00 ft               
                                                                                
                                                                                
   Influence lines not displayed                                                
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   Unshored construction                                                        
   Dead load carried by steel alone                                             
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         78.05 k     277.19 k      78.05 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
         10.23 in2                                                              
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   Rebar placement from bottom of slab                                          
          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
                                                                                
 Steel                                                                          
                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Fri Aug 30 06:35:57 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  351.1   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
   1     12.00  283.1   569.3 (3)  0.497   2930.1 I   9837.0 (20) 0.298         
   2     24.00  215.8   739.0 (3)  0.292   4943.9 I   9837.0 (20) 0.503         
   3     36.00  151.3   595.3 (3)  0.254   6157.4 I   9713.6 (20) 0.634         
   4     48.00  117.8   739.0 (3)  0.159   6501.8 I   9702.9 (20) 0.670         
   5     60.00  179.4   595.3 (3)  0.301   6056.6 I   9837.0 (20) 0.616         
   6     72.00  241.3   739.0 (3)  0.327   4866.5 I   9837.0 (20) 0.495         
   7     84.00  303.0   595.3 (3)  0.509   2931.1 I   9837.0 (20) 0.298         
   8     96.00  363.8   791.9 (3)  0.459   3375.4 I   9512.7 (6)  0.355         
   9    108.00  423.6   913.5 (3)  0.464   6132.2 I   9429.7 (6)  0.650         
  10L   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  10R   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  11    132.00  423.6   913.5 (3)  0.464   6135.3 I   9429.9 (6)  0.651         
  12    144.00  363.8   791.9 (3)  0.459   3373.4 I   9512.6 (6)  0.355         
  13    156.00  303.0   739.0 (3)  0.410   2931.7 I   9837.0 (20) 0.298         
  14    168.00  241.4   595.3 (3)  0.406   4864.4 I   9837.0 (20) 0.495         
  15    180.00  179.5   739.0 (3)  0.243   6053.5 I   9837.0 (20) 0.615         
  16    192.00  117.8   595.3 (3)  0.198   6499.2 I   9702.9 (20) 0.670         
  17    204.00  151.2   739.0 (3)  0.205   6155.2 I   9713.6 (20) 0.634         
  18    216.00  215.7   460.5 (5)  0.468   4942.5 I   9837.0 (20) 0.502         
  19    228.00  283.0   460.5 (5)  0.615   2929.5 I   9837.0 (20) 0.298         
  20    240.00  351.0   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.8   569.3 (3)  0.444                                        
         25.94  205.3   595.3 (3)  0.345                                        
         40.73  138.1   595.3 (3)  0.232                                        
         49.28  124.3   595.3 (3)  0.209                                        
         64.06  200.4   595.3 (3)  0.337                                        
         72.61  244.5   595.3 (3)  0.411                                        
         87.40  320.2   595.3 (3)  0.538                                        
         98.73  377.4   791.9 (3)  0.477                                        
        107.28  420.0   791.9 (3)  0.530                                        
        110.06  433.7   884.9 (3)  0.490                                        
        115.67  461.0   884.9 (3)  0.521                                        
        118.61  475.4   913.5 (3)  0.520                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  419.9   791.9 (3)  0.530                                        
        141.28  377.3   791.9 (3)  0.476                                        
        152.61  320.1   739.0 (3)  0.433                                        
        155.40  306.0   739.0 (3)  0.414                                        
        163.94  262.2   595.3 (3)  0.440                                        
        178.73  186.1   595.3 (3)  0.313                                        
        187.28  142.1   595.3 (3)  0.239                                        
        202.06  145.8   595.3 (3)  0.245                                        
        210.61  186.7   460.5 (5)  0.405                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
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   0      0.00  272.3   460.5 (5)  0.591      0.0     9837.0 (20) 0.000         
   1     12.00  214.4   569.3 (3)  0.377   2262.7 II  9837.0 (20) 0.230         
   2     24.00  157.8   739.0 (3)  0.214   3786.6 II  9837.0 (20) 0.385         
   3     36.00  103.0   595.3 (3)  0.173   4683.0 II  9713.6 (20) 0.482         
   4     48.00   71.8   739.0 (3)  0.097   4842.7 II  9702.9 (20) 0.499         
   5     60.00  111.8   595.3 (3)  0.188   4366.1 II  9837.0 (20) 0.444         
   6     72.00  168.2   739.0 (3)  0.228   3453.6 II  9837.0 (20) 0.351         
   7     84.00  224.8   595.3 (3)  0.378   1841.8 II  9837.0 (20) 0.187         
   8     96.00  279.7   913.5 (3)  0.306   2647.4 II  9512.7 (6)  0.278         
   9    108.00  332.7   913.5 (3)  0.364   4664.5 II  9429.7 (6)  0.495         
  10L   120.00  383.4   913.5 (3)  0.420   7056.3 II  9416.1 (6)  0.749         
  10R   120.00  383.4   913.5 (3)  0.420   7056.3 II  9416.1 (6)  0.749         
  11    132.00  332.7   913.5 (3)  0.364   4663.3 II  9429.9 (6)  0.495         
  12    144.00  279.7   913.5 (3)  0.306   2646.3 II  9512.6 (6)  0.278         
  13    156.00  224.9   739.0 (3)  0.304   1841.4 II  9837.0 (20) 0.187         
  14    168.00  168.3   595.3 (3)  0.283   3452.0 II  9837.0 (20) 0.351         
  15    180.00  111.9   739.0 (3)  0.151   4364.0 II  9837.0 (20) 0.444         
  16    192.00   71.8   595.3 (3)  0.121   4842.2 II  9702.9 (20) 0.499         
  17    204.00  103.0   739.0 (3)  0.139   4682.1 II  9713.6 (20) 0.482         
  18    216.00  157.8   460.5 (5)  0.343   3785.9 II  9837.0 (20) 0.385         
  19    228.00  214.3   460.5 (5)  0.465   2262.3 II  9837.0 (20) 0.230         
  20    240.00  272.2   460.5 (5)  0.591      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  188.9   569.3 (3)  0.332                                        
         25.94  148.9   595.3 (3)  0.250                                        
         40.73   90.7   595.3 (3)  0.152                                        
         49.28   76.1   595.3 (3)  0.128                                        
         64.06  130.9   595.3 (3)  0.220                                        
         72.61  171.1   595.3 (3)  0.287                                        
         87.40  240.4   595.3 (3)  0.404                                        
         98.73  291.8   791.9 (3)  0.368                                        
        107.28  329.5   791.9 (3)  0.416                                        
        110.06  341.4   884.9 (3)  0.386                                        
        115.67  365.1   884.9 (3)  0.413                                        
        118.61  377.5   913.5 (3)  0.413                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  329.4   791.9 (3)  0.416                                        
        141.28  291.7   791.9 (3)  0.368                                        
        152.61  240.4   739.0 (3)  0.325                                        
        155.40  227.6   739.0 (3)  0.308                                        
        163.94  187.4   595.3 (3)  0.315                                        
        178.73  117.9   595.3 (3)  0.198                                        
        187.28   87.6   595.3 (3)  0.147                                        
        202.06   98.0   595.3 (3)  0.165                                        
        210.61  133.2   460.5 (5)  0.289                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
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    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     4.88 B   8.55       2.41      4.22
  24.00            9837. C         739.01     2.62 B   4.59       4.14      7.25
  36.00            9714. C         595.27     1.93 B   3.38       4.33      7.58
  48.00            9703. C         739.01     1.77 B   3.10       6.95     12.16
  60.00            9837. C         595.27     1.93 B   3.39       4.08      7.14
  72.00            9837. C         739.01     2.39 B   4.18       4.01      7.01
  84.00            9837. C         595.27     3.52 B   6.16       2.49      4.36
  90.00L           4836. C         739.01     2.25 B   3.94       2.92      5.11
  90.00R           9581. C         791.93     4.71 B   8.24       3.17      5.55
  96.00           50000. B         913.50     4.14 B   7.25       3.44      6.01
 108.00           50000. B         913.50     2.24 B   3.91       2.93      5.12
 120.00           48676. B         913.50     0.87 B   1.53       2.53      4.43
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           48676. B         913.50     0.87 B   1.53       2.53      4.43
  12.00           50000. B         913.50     2.23 B   3.91       2.93      5.12
  24.00           50000. B         913.50     4.14 B   7.25       3.44      6.02
  30.00L          49557. B         791.93     4.81 B   8.41       3.17      5.56
  30.00R          34713. T         739.01     2.54 T   4.44       2.92      5.12
  36.00            9837. C         739.01     3.52 B   6.16       3.23      5.64
  48.00            9837. C         595.27     2.39 B   4.18       3.14      5.49
  60.00            9837. C         739.01     1.94 B   3.39       5.15      9.00
  72.00            9703. C         595.27     1.77 B   3.10       5.57      9.74
  84.00            9714. C         739.01     1.93 B   3.38       5.41      9.47
  96.00            9837. C         460.51     2.62 B   4.59       2.47      4.32
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 108.00            9837. C         460.51     4.89 B   8.55       1.88      3.28
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    5.05 B   6.57                     
  24.00           45105. S                    2.60 B   3.38                     
  36.00           45105. S                    1.89 B   2.46                     
  48.00           45105. S                    1.74 B   2.26                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    2.46 B   3.20                     
  84.00           45105. S                    3.81 B   4.95                     
  90.00L          32876. S                    3.37 T   4.38                     
  90.00R          46275. S                    5.30 B   6.89                     
  96.00           46243. S                    5.28 B   6.86                     
 108.00           46243. S                    2.99 B   3.89                     
 120.00           46243. S                    1.39 B   1.81                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.39 B   1.81                     
  12.00           46243. S                    2.99 B   3.89                     
  24.00           46243. S                    5.28 B   6.87                     
  30.00L          46243. S                    6.09 B   7.92                     
  30.00R          32500. S                    3.27 T   4.25                     
  36.00           45105. S                    3.81 B   4.95                     
  48.00           45105. S                    2.46 B   3.20                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    1.74 B   2.26                     
  84.00           45105. S                    1.89 B   2.46                     
  96.00           45105. S                    2.60 B   3.38                     
 108.00           45105. S                    5.05 B   6.57                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  0.87 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 2.82
  12.00            9837. C         569.26             10.16                 4.74
  24.00            9837. C         739.01              5.53                 8.25
  36.00            9714. C         595.27              4.08                 8.82
  48.00            9703. C         739.01              3.84                16.13
  60.00            9837. C         595.27              4.32                10.64
  72.00            9837. C         739.01              5.13                 9.32
  84.00            9837. C         595.27              7.60                 5.39
  90.00L           4786. C         739.01              4.35                 6.17
  90.00R           9570. C         791.93              9.19                 6.70
  96.00           50000. B         913.50              8.25                 7.12
 108.00           50000. B         913.50              5.68                 5.93
 120.00           48676. B         913.50              3.12                 5.07
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           48676. B         913.50              3.12                 5.07
  12.00           50000. B         913.50              5.68                 5.93
  24.00           50000. B         913.50              8.25                 7.12
  30.00L          49557. B         791.93              9.55                 6.70
  30.00R          34713. T         739.01              4.72                 6.17
  36.00            9837. C         739.01              7.60                 6.97
  48.00            9837. C         595.27              5.14                 7.30
  60.00            9837. C         739.01              4.32                13.41
  72.00            9703. C         595.27              3.84                12.93
  84.00            9714. C         739.01              4.08                11.02
  96.00            9837. C         460.51              5.54                 4.92
 108.00            9837. C         460.51             10.17                 3.69
 120.00            9837. C         460.51           >999.00                 2.82
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                             7.81                     
  24.00           45105. S                             4.07                     
  36.00           45105. S                             2.97                     
  48.00           45105. S                             2.80                     
  60.00           45105. S                             3.17                     
  72.00           45105. S                             3.92                     
  84.00           45105. S                             6.11                     
  90.00L          45662. S                             5.85                     
  90.00R          46275. S                             8.70                     
  96.00           46243. S                             7.81                     
 108.00           46243. S                             5.65                     
 120.00           46243. S                             3.68                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             3.68                     
  12.00           46243. S                             5.65                     
  24.00           46243. S                             7.81                     
  30.00L          46243. S                             8.99                     
  30.00R          45139. S                             5.78                     
  36.00           45105. S                             6.11                     
  48.00           45105. S                             3.93                     
  60.00           45105. S                             3.17                     
  72.00           45105. S                             2.80                     
  84.00           45105. S                             2.97                     
  96.00           45105. S                             4.07                     
 108.00           45105. S                             7.81                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  2.80 at location  48.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Input File : Definition                                           
Fri Aug 30 06:55:14 2019                                                        

                                                                                
ID: BRIDGE 1562 INTERIOR                                                        
CONDITIONS                                                                      
  A36 STIFFENER STEEL                                                           
  A36 TOP FLANGE FOR SECTION 1                                                  
  A36 TOP FLANGE FOR SECTION 3                                                  
  A36 WEB FOR SECTION 1                                                         
  A36 WEB FOR SECTION 2                                                         
  A36 WEB FOR SECTION 3                                                         
  A572 BOTTOM FLANGE FOR SECTION 1                                              
  A572 BOTTOM FLANGE FOR SECTION 2                                              
  A572 TOP FLANGE FOR SECTION 2                                                 
  A572 BOTTOM FLANGE FOR SECTION 3                                              
  ASSUME SLAB ON FLANGE FOR SECTION PROPERTIES                                  
  ENGLISH INPUT                                                                 
  ENGLISH OUTPUT                                                                
  FULL DEPTH CONNECTION PLATES                                                  
  IGNORE WET CONCRETE STRESS CHECK                                              
  INTERMEDIATE TRANSVERSE STIFFENERS ONE SIDE OF WEB                            
  LRFD METHOD                                                                   
  RATE MODE                                                                     
  SINGLE BEARING STIFFENERS EACH SIDE                                           
DATA                                                                            
  ADTT 511                                                                      
  BETA 1.75                                                                     
  BNGSKEW 132.2333  132.2333  132.2333                                          
  BR 17.3958  8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485         
   2.7848  8.5485  2.7848  8.5485  2.7848  8.5485  2.7848  8.5485               
   2.7848  8.5485  14.7848  8.5485  14.7848  8.5485  14.7848  8.5485            
   17.3894                                                                      
  BSPL 90.  60.                                                                 
  DCGAMMA 1.25                                                                  
  DWGAMMA 1.5                                                                   
  ESLABW 93.                                                                    
  ETAD 1.                                                                       
  ETAI 1.                                                                       
  ETAR 1.                                                                       
  FILLET 1.                                                                     
  FPC 3.                                                                        
  LANED  0.425                                                                  
  LANEM  0.831                                                                  
  LANEMF  0.831                                                                 
  LANEV 1.145                                                                   
  LANEVF 1.145                                                                  
  LIFE 75                                                                       
  LLDLIM 800                                                                    
  NSUPBR 1 1 1                                                                  
  PBETA 1.3                                                                     
  PBETAOP 1.3                                                                   
  PRMITP 24.  31.  31.  24.  31.  31.                                           
  PRMITSP 15.  4.  30.  15.  4.                                                 
  SLABT 11.                                                                     
  SLABWEAR  0.                                                                  
  SPL 90.  60.                                                                  
  SPLBFT 1.  1.375  1.                                                          
  SPLBFW 14.  18.  14.                                                          
  SPLTFT  0.75  1.375  0.75                                                     
  SPLTFW 12.  18.  12.                                                          
  SPLTST  0.375                                                                 
  SPLTSW 5.                                                                     
  SPLWD 70.                                                                     
  SPLWT  0.625                                                                  
  SPN 120.  120.                                                                
  SS 1.                                                                         
  STFGAP  0.                                                                    
  SUPBST  0.5  1.25  0.5                                                        
  SUPBSW 4.5  9.  4.5                                                           
  TSPL 90.  60.                                                                 
  TSSP 208.75  102.582  177.418  102.582  177.418  102.582  177.418             
   102.582  33.418  102.582  33.418  67.25  35.332  33.418  51.25               
   51.332  33.418  102.582  33.418  102.582  33.418  102.582  177.418           
   102.582  177.418  102.582                                                    
  WCONC 150.                                                                    
  WDL 1.488                                                                     
  WEAR  0.2392                                                                  
  WSDL  0.3067                                                                  
GO                                                                              
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Case Data                                         
Fri Aug 30 07:09:02 2019                                                        

                                                                                
                                                                                
  Case Data - BRIDGE 1562 INTERIOR                                             
                                                                                
AASHTO Specification                                                            
                                                                                
   Load and Resistance Factor Method                                            
   6th Edition LRFD Bridge Design Specifications                                
   2nd Edition Manual for Bridge Evaluation                                     
                                                                                
                                                                                
                                                                                
Dimensions (additional information available in Dimensions table)               
                                                                                
   Given dimensions-                                                            
                                                                                
   Web Depth                   70.00  in    70.00  in    70.00  in              
   Web Thickness                0.62  in     0.62  in     0.62  in              
   Trans. Stiff. Width          5.00  in     5.00  in     5.00  in              
   Trans. Stiff. Thickness      0.38  in     0.38  in     0.38  in              
   Bearing Stiff. Width         4.50  in     9.00  in     4.50  in              
   Bearing Stiff. Thickness     0.50  in     1.25  in     0.50  in              
                                                                                
Execution Mode                                                                  
                                                                                
 Rate Mode                                                                      
                                                                                
Geometry                                                                        
                                                                                
 Brace locations                                                                
                                                                                
         0.00 ft     17.40 ft     25.94 ft     40.73 ft                         
        49.28 ft     64.06 ft     72.61 ft     87.40 ft                         
        95.94 ft     98.73 ft    107.28 ft    110.06 ft                         
       118.61 ft    120.00 ft    121.40 ft    129.94 ft                         
       132.73 ft    141.28 ft    144.06 ft    152.61 ft                         
       167.40 ft    175.94 ft    190.73 ft    199.28 ft                         
       214.06 ft    222.61 ft    240.00 ft                                      
   Unbraced length of comp. flange at support 2 is   1.40 ft.                   
                                                                                
 Cover plates                                                                   
                                                                                
   No cover plates                                                              
                                                                                
 Curvature                                                                      
                                                                                
   No curvature                                                                 
                                                                                
 Flange splices                                                                 
                                                                                
                                                                                
   Top flange splice locations                                                  
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
   Bottom flange splice locations                                               
                                                                                
        90.00 ft    150.00 ft                                                   
                                                                                
 Girder Type                                                                    
                                                                                
   Plate girder                                                                 
   Interior girder                                                              
                                                                                
 Hinges                                                                         
                                                                                
   No interior hinges                                                           
                                                                                
 Span lengths                                                                   
                                                                                
   Spans                      120.00 ft    120.00 ft                            
                                                                                
 Stiffeners                                                                     
                                                                                
                                                                                
   Bearing stiffeners                                                           
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     Single bearing stiffeners each side                                        
                                                                                
   Longitudinal stiffeners                                                      
                                                                                
     No longitudinal stiffener                                                  
                                                                                
   Transverse stiffeners                                                        
                                                                                
     Transverse stiffeners one side only                                        
     Stiffener clips            1.00 in                                         
     Stiffener transitions     17.40 ft     25.94 ft     40.73 ft     49.28 ft  
                               64.06 ft     72.61 ft     87.40 ft     95.94 ft  
                               98.73 ft    107.28 ft    110.06 ft    115.67 ft  
                              118.61 ft    120.00 ft    121.40 ft    125.67 ft  
                              129.94 ft    132.73 ft    141.28 ft    144.06 ft  
                              152.61 ft    155.40 ft    163.94 ft    178.73 ft  
                              187.28 ft    202.06 ft    210.61 ft               
                                                                                
 Web haunches                                                                   
                                                                                
   No web haunches                                                              
                                                                                
 Web splices                                                                    
                                                                                
   Web splice locations        90.00 ft    150.00 ft                            
                                                                                
Fatigue                                                                         
                                                                                
   Average Single Lane Daily Truck Traffic:    511                              
   Allowable weld stress       18.00 ksi                                        
   AWS minimum welds                                                            
   Fatigue life:     75                                                         
   Fatigue stress category B flange splices                                     
                                                                                
Composite Behavior                                                              
                                                                                
   Composite region for composite loading-   0. -   240.00 ft                   
                                                                                
   Lane fraction for strength limit state                                       
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for fatigue limit state                                        
                                                                                
     Shear      1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450  1.1450  1.1450  1.1450  1.1450                          
                1.1450                                                          
                                                                                
     Moment     0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310  0.8310  0.8310  0.8310  0.8310                          
                0.8310                                                          
                                                                                
   Lane fraction for live-load deflection                                       
                0.4250                                                          
                                                                                
   Loaded lanes         2                                                       
   Tandem truck multiplier: 1.0000                                              
   Design truck multiplier: 1.0000                                              
                                                                                
   Permit truck loading                                                         
    Axle loads                 24.00 k      31.00 k      31.00 k      24.00 k   
                               31.00 k      31.00 k                             
                                                                                
    Axle spacing               15.00 ft      4.00 ft     30.00 ft     15.00 ft  
                                4.00 ft                                         
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   Influence lines not displayed                                                
   Unshored construction                                                        
   Dead load carried by steel alone                                             
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k
                                  1.488 k/ft                                    
   Tenth pt values of distributed dead load carried by steel alone              
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft   1.488 k/ft 
                 1.488 k/ft                                                     
   Superimposed dead load                                                       
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft   0.307 k/ft   0.307 k/ft   0.307 k
                                  0.307 k/ft                                    
   Wearing surface dead load                                                    
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft   0.239 k/ft   0.239 k/ft   0.239 k
                                  0.239 k/ft                                    
                                                                                
   Load Factors                                                                 
       DC1,DC2                  1.250                                           
       DW                       1.500                                           
       HL93 LL+I                1.750                                           
       Constructibility         1.250                                           
                                                                                
       Permit Trk Strength In   1.300                                           
       Permit Trk Strength Op   1.300                                           
       Permit Trk Service II    1.000                                           
                                                                                
   Load Modifiers                                                               
       Ductility                   1.00                                         
       Redundancy                  1.00                                         
       Operational Classification  1.00                                         
                                                                                
Reactions                                                                       
                                                                                
   Max des trk or des tandem + lane unfactored live load+impact reactions       
        136.88 k     271.13 k     136.82 k                                      
   Min des trk or des tandem + lane unfactored live load+impact reactions       
        -17.14 k       0.00 k     -17.12 k                                      
   Max unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        112.36 k     228.78 k     112.31 k                                      
   Min unfactored live reactions - No dynamic load allowance                    
   Des trk or des tandem + lane                                                 
        -14.36 k       0.00 k     -14.34 k                                      
   Total unfactored dead load DC1+DC2 reactions                                 
         78.05 k     277.19 k      78.05 k                                      
   Total unfactored dead load DW reactions                                      
         10.42 k      36.58 k      10.42 k                                      
                                                                                
   Support skew for shear and moment modification                               
                 90.00   90.00   90.00                                          
   Bearing skew for redistribution qualification                                
                132.23  132.23  132.23                                          
                                                                                
Material                                                                        
                                                                                
                                                                                
 Concrete                                                                       
                                                                                
   Concrete strength            3.00 ksi                                        
   Unit wt of concrete          150. lb/cu ft                                   
                                                                                
   Aggregate source correction                                                  
       factor K1                1.00                                            
                                                                                
   Slab T for strength            11.00 in     11.00 in                         
   Effective slab width           93.00 in                                      
   Neg mom rebar area                                                           
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         10.23 in2                                                              
   Rebar placement from bottom of slab                                          
          6.50 in                                                               
   Negative mom. slab used in dead load 2 analysis                              
   Fillet                       1.00 in                                         
   Effective slab width        93.00 in                                         
                                                                                
 Steel                                                                          
                                                                                
   Web splice section  1                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Web splice section  2                                                        
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Top flange grade      A572                                             
         Bottom flange grade   A572                                             
   Web splice section  3                                                        
         Top flange grade      A36                                              
         Web grade             A36                                              
         Stiffener grade       A36                                              
         Bottom flange grade   A572                                             
   Rebar yield                 60.00 ksi                                        
                                                                                
Output                                                                          
                                                                                
   Standard resolution summary tables                                           
                                                                                
Units                                                                           
                                                                                
    Input units: U.S. cust.                                                     
   Output units: U.S. cust.                                                     
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Factored Strengths                                
Fri Aug 30 07:09:16 2019                                                        

                                                                                
                                                                                
  Factored Strengths                                                            
                                                                                
                                                                                
   Forces include ductility, redundancy, and operational factors                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear    Ratio    Factored   Bending     Ratio         
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )              (k-ft)     (k-ft)                    
                                                                                
                                                                                
               HL93                        HL93                                 
                                                                                
                                                                                
   0      0.00  351.1   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
   1     12.00  283.1   569.3 (3)  0.497   2930.1 I   9837.0 (20) 0.298         
   2     24.00  215.8   739.0 (3)  0.292   4943.9 I   9837.0 (20) 0.503         
   3     36.00  151.3   595.3 (3)  0.254   6157.4 I   9713.6 (20) 0.634         
   4     48.00  117.8   739.0 (3)  0.159   6501.8 I   9702.9 (20) 0.670         
   5     60.00  179.4   595.3 (3)  0.301   6056.6 I   9837.0 (20) 0.616         
   6     72.00  241.3   739.0 (3)  0.327   4866.5 I   9837.0 (20) 0.495         
   7     84.00  303.0   595.3 (3)  0.509   2931.1 I   9837.0 (20) 0.298         
   8     96.00  363.8   791.9 (3)  0.459   3375.4 I   9512.7 (6)  0.355         
   9    108.00  423.6   913.5 (3)  0.464   6132.2 I   9429.7 (6)  0.650         
  10L   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  10R   120.00  482.2   913.5 (3)  0.528  10042.3 I   9416.1 (6)  1.067         
  11    132.00  423.6   913.5 (3)  0.464   6135.3 I   9429.9 (6)  0.651         
  12    144.00  363.8   791.9 (3)  0.459   3373.4 I   9512.6 (6)  0.355         
  13    156.00  303.0   739.0 (3)  0.410   2931.7 I   9837.0 (20) 0.298         
  14    168.00  241.4   595.3 (3)  0.406   4864.4 I   9837.0 (20) 0.495         
  15    180.00  179.5   739.0 (3)  0.243   6053.5 I   9837.0 (20) 0.615         
  16    192.00  117.8   595.3 (3)  0.198   6499.2 I   9702.9 (20) 0.670         
  17    204.00  151.2   739.0 (3)  0.205   6155.2 I   9713.6 (20) 0.634         
  18    216.00  215.7   460.5 (5)  0.468   4942.5 I   9837.0 (20) 0.502         
  19    228.00  283.0   460.5 (5)  0.615   2929.5 I   9837.0 (20) 0.298         
  20    240.00  351.0   460.5 (5)  0.762      0.0     9837.0 (20) 0.000         
                                                                                
                                                                                
   Absolute values of factored moment are shown with determining strength       
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  252.8   569.3 (3)  0.444                                        
         25.94  205.3   595.3 (3)  0.345                                        
         40.73  138.1   595.3 (3)  0.232                                        
         49.28  124.3   595.3 (3)  0.209                                        
         64.06  200.4   595.3 (3)  0.337                                        
         72.61  244.5   595.3 (3)  0.411                                        
         87.40  320.2   595.3 (3)  0.538                                        
         98.73  377.4   791.9 (3)  0.477                                        
        107.28  420.0   791.9 (3)  0.530                                        
        110.06  433.7   884.9 (3)  0.490                                        
        115.67  461.0   884.9 (3)  0.521                                        
        118.61  475.4   913.5 (3)  0.520                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  419.9   791.9 (3)  0.530                                        
        141.28  377.3   791.9 (3)  0.476                                        
        152.61  320.1   739.0 (3)  0.433                                        
        155.40  306.0   739.0 (3)  0.414                                        
        163.94  262.2   595.3 (3)  0.440                                        
        178.73  186.1   595.3 (3)  0.313                                        
        187.28  142.1   595.3 (3)  0.239                                        
        202.06  145.8   595.3 (3)  0.245                                        
        210.61  186.7   460.5 (5)  0.405                                        
                                                                                
                                                                                
                                                                                
 Tenth   Loc   Factored  Shear             Factored   Bending                   
 Point         Shear     Strength          Moment     Strength                  
               (k )      (k )     Ratio    (k-ft)     (k-ft)      Ratio         
               Permit only                 Permit only                          
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   0      0.00  344.1   460.5 (5)  0.747      0.0     9837.0 (20) 0.000         
   1     12.00  273.6   569.3 (3)  0.481   2807.4 II  9837.0 (20) 0.285         
   2     24.00  205.2   739.0 (3)  0.278   4644.4 II  9837.0 (20) 0.472         
   3     36.00  139.5   595.3 (3)  0.234   5695.9 II  9713.6 (20) 0.586         
   4     48.00  101.0   739.0 (3)  0.137   5853.3 II  9702.9 (20) 0.603         
   5     60.00  145.4   595.3 (3)  0.244   5315.4 II  9837.0 (20) 0.540         
   6     72.00  211.8   739.0 (3)  0.287   4344.7 II  9837.0 (20) 0.442         
   7     84.00  280.9   595.3 (3)  0.472   2564.3 II  9837.0 (20) 0.261         
   8     96.00  347.4   913.5 (3)  0.380   3252.4 II  9512.7 (6)  0.342         
   9    108.00  411.0   913.5 (3)  0.450   5345.2 II  9429.7 (6)  0.567         
  10L   120.00  471.5   913.5 (3)  0.516   7812.6 II  9416.1 (6)  0.830         
  10R   120.00  471.5   913.5 (3)  0.516   7812.6 II  9416.1 (6)  0.830         
  11    132.00  411.1   913.5 (3)  0.450   5343.7 II  9429.9 (6)  0.567         
  12    144.00  347.4   913.5 (3)  0.380   3251.1 II  9512.6 (6)  0.342         
  13    156.00  280.9   739.0 (3)  0.380   2563.1 II  9837.0 (20) 0.261         
  14    168.00  211.9   595.3 (3)  0.356   4342.1 II  9837.0 (20) 0.441         
  15    180.00  145.4   739.0 (3)  0.197   5312.9 II  9837.0 (20) 0.540         
  16    192.00  100.9   595.3 (3)  0.170   5852.6 II  9702.9 (20) 0.603         
  17    204.00  139.5   739.0 (3)  0.189   5695.2 II  9713.6 (20) 0.586         
  18    216.00  205.2   460.5 (5)  0.446   4643.5 II  9837.0 (20) 0.472         
  19    228.00  273.5   460.5 (5)  0.594   2806.8 II  9837.0 (20) 0.285         
  20    240.00  344.1   460.5 (5)  0.747      0.0     9837.0 (20) 0.000         
                                                                                
          Shear Strength at Intermediate Transverse Stiffeners                  
         not Located at a Tenth Point                                           
                                                                                
         17.40  242.9   569.3 (3)  0.427                                        
         25.94  194.6   595.3 (3)  0.327                                        
         40.73  124.3   595.3 (3)  0.209                                        
         49.28  105.7   595.3 (3)  0.178                                        
         64.06  167.9   595.3 (3)  0.282                                        
         72.61  215.3   595.3 (3)  0.362                                        
         87.40  299.7   595.3 (3)  0.503                                        
         98.73  361.9   791.9 (3)  0.457                                        
        107.28  407.2   791.9 (3)  0.514                                        
        110.06  421.4   884.9 (3)  0.476                                        
        115.67  449.6   884.9 (3)  0.508                                        
        118.61  464.5   913.5 (3)  0.508                                        
        121.40  475.4   913.5 (3)  0.520                                        
        125.67  454.5   913.5 (3)  0.498                                        
        129.94  433.6   913.5 (3)  0.475                                        
        132.73  407.2   791.9 (3)  0.514                                        
        141.28  361.9   791.9 (3)  0.457                                        
        152.61  299.7   739.0 (3)  0.406                                        
        155.40  284.3   739.0 (3)  0.385                                        
        163.94  235.2   595.3 (3)  0.395                                        
        178.73  152.5   595.3 (3)  0.256                                        
        187.28  118.5   595.3 (3)  0.199                                        
        202.06  133.2   595.3 (3)  0.224                                        
        210.61  175.7   460.5 (5)  0.381                                        
                                                                                
                                                                                
       (3) Vp(C+.87(1-C)/sqrt(1+(Do/D)**2))                                     
       (5) C 0.58 Fyw D t                                                       
      (20) Compact section                                                      
       (6) Rb Rh FY S(equiv)                                                    
           Maximum moment in factored strength expression                       
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BRIDGE 1562 INTERIOR                                                                                                                
Line Girder : Rating Output : Lrfd Ratings                                      
Fri Aug 30 07:09:35 2019                                                        

                                                                                
                                                                                
    [This table uses the rating equation (6B.4.1-1) of the 2011                 
     edition of the Manual for Bridge Evaluation where A1D is                   
     the sum of factored composite dead, noncomposite dead, and                 
     factored wearing surface loads.  The denominator A2L(1+I)                  
     is the factored live load. If equation (6a.4.2.1-1) is to                  
     be used for LRFR ratings the condition LRFR RATINGS must                   
     be used in the girder input file.]                                         
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                             HL93                                               
                                                                                
                                                                                
Strength I                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
  12.00            9837. C         569.26     4.88 B   8.55       2.41      4.22
  24.00            9837. C         739.01     2.62 B   4.59       4.14      7.25
  36.00            9714. C         595.27     1.93 B   3.38       4.33      7.58
  48.00            9703. C         739.01     1.77 B   3.10       6.95     12.16
  60.00            9837. C         595.27     1.93 B   3.39       4.08      7.14
  72.00            9837. C         739.01     2.39 B   4.18       4.01      7.01
  84.00            9837. C         595.27     3.52 B   6.16       2.49      4.36
  90.00L           4836. C         739.01     2.25 B   3.94       2.92      5.11
  90.00R           9581. C         791.93     4.71 B   8.24       3.17      5.55
  96.00           50000. B         913.50     4.14 B   7.25       3.44      6.01
 108.00           50000. B         913.50     2.24 B   3.91       2.93      5.12
 120.00           48676. B         913.50     0.87 B   1.53       2.53      4.43
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Compct Mom      Shear          Bending          Shear         
                  Cap/Noncmpt     Capacity                                      
                  Allow Stress                                                  
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           48676. B         913.50     0.87 B   1.53       2.53      4.43
  12.00           50000. B         913.50     2.23 B   3.91       2.93      5.12
  24.00           50000. B         913.50     4.14 B   7.25       3.44      6.02
  30.00L          49557. B         791.93     4.81 B   8.41       3.17      5.56
  30.00R          34713. T         739.01     2.54 T   4.44       2.92      5.12
  36.00            9837. C         739.01     3.52 B   6.16       3.23      5.64
  48.00            9837. C         595.27     2.39 B   4.18       3.14      5.49
  60.00            9837. C         739.01     1.94 B   3.39       5.15      9.00
  72.00            9703. C         595.27     1.77 B   3.10       5.57      9.74
  84.00            9714. C         739.01     1.93 B   3.38       5.41      9.47
  96.00            9837. C         460.51     2.62 B   4.59       2.47      4.32
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 108.00            9837. C         460.51     4.89 B   8.55       1.88      3.28
 120.00            9837. C         460.51  >999.00 B>999.00       1.46      2.55
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           45105. S                > 999.00 B>999.00                     
  12.00           45105. S                    5.05 B   6.57                     
  24.00           45105. S                    2.60 B   3.38                     
  36.00           45105. S                    1.89 B   2.46                     
  48.00           45105. S                    1.74 B   2.26                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    2.46 B   3.20                     
  84.00           45105. S                    3.81 B   4.95                     
  90.00L          32876. S                    3.37 T   4.38                     
  90.00R          46275. S                    5.30 B   6.89                     
  96.00           46243. S                    5.28 B   6.86                     
 108.00           46243. S                    2.99 B   3.89                     
 120.00           46243. S                    1.39 B   1.81                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                    1.39 B   1.81                     
  12.00           46243. S                    2.99 B   3.89                     
  24.00           46243. S                    5.28 B   6.87                     
  30.00L          46243. S                    6.09 B   7.92                     
  30.00R          32500. S                    3.27 T   4.25                     
  36.00           45105. S                    3.81 B   4.95                     
  48.00           45105. S                    2.46 B   3.20                     
  60.00           45105. S                    1.91 B   2.48                     
  72.00           45105. S                    1.74 B   2.26                     
  84.00           45105. S                    1.89 B   2.46                     
  96.00           45105. S                    2.60 B   3.38                     
 108.00           45105. S                    5.05 B   6.57                     
 120.00           45105. S                > 999.00 B>999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  0.87 at location 120.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
                                                                                
                             Permit                                             
                                                                                
                                                                                
Strength II                                                                     
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
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   0.00            9837. C         460.51           >999.00                 1.95
  12.00            9837. C         569.26              6.82                 3.29
  24.00            9837. C         739.01              3.79                 5.75
  36.00            9714. C         595.27              2.85                 6.17
  48.00            9703. C         739.01              2.73                10.76
  60.00            9837. C         595.27              3.08                 7.10
  72.00            9837. C         739.01              3.64                 6.34
  84.00            9837. C         595.27              5.29                 3.65
  90.00L           4966. C         739.01              3.14                 4.18
  90.00R           9618. C         791.93              6.41                 4.53
  96.00           50000. B         913.50              5.72                 4.82
 108.00           50000. B         913.50              3.94                 4.00
 120.00           48676. B         913.50              2.16                 3.42
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                                     Rating Factors             
 Location         Allowable       Shear            Bending      Shear           
                                                                                
                                                                                
                                                                                
                                                                                
                                              Inv.    Oper.       Inv.    Oper. 
                                                                                
                                                                                
                                                                                
                                                                                
   0.00           48676. B         913.50              2.16                 3.42
  12.00           50000. B         913.50              3.94                 4.00
  24.00           50000. B         913.50              5.72                 4.82
  30.00L          49557. B         791.93              6.62                 4.53
  30.00R          34713. T         739.01              3.28                 4.18
  36.00            9837. C         739.01              5.29                 4.72
  48.00            9837. C         595.27              3.64                 4.96
  60.00            9837. C         739.01              3.08                 8.95
  72.00            9703. C         595.27              2.73                 8.63
  84.00            9714. C         739.01              2.85                 7.71
  96.00            9837. C         460.51              3.79                 3.43
 108.00            9837. C         460.51              6.82                 2.56
 120.00            9837. C         460.51           >999.00                 1.95
                                                                                
                                                                                
Service II                                                                      
                                                                                
                                                                                
                                                                                
                                                                                
  Span 1                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           32475. S                          >999.00                     
  12.00           45105. S                             5.24                     
  24.00           45105. S                             2.79                     
  36.00           45105. S                             2.08                     
  48.00           45105. S                             1.99                     
  60.00           45105. S                             2.26                     
  72.00           45105. S                             2.78                     
  84.00           45105. S                             4.25                     
  90.00L          45662. S                             4.05                     
  90.00R          46275. S                             6.03                     
  96.00           46243. S                             5.41                     
 108.00           46243. S                             3.92                     
 120.00           46243. S                             2.55                     
                                                                                
                                                                                
  Span 2                                                                        
                                                                                
                                                                                
                                               Rating Factors                   
 Location         Allowable                      Bending                        
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                  Stress                                                        
                                              Inv.    Oper.                     
                                                                                
                                                                                
   0.00           46243. S                             2.55                     
  12.00           46243. S                             3.92                     
  24.00           46243. S                             5.42                     
  30.00L          46243. S                             6.23                     
  30.00R          45139. S                             4.01                     
  36.00           45105. S                             4.25                     
  48.00           45105. S                             2.78                     
  60.00           45105. S                             2.26                     
  72.00           45105. S                             1.99                     
  84.00           45105. S                             2.08                     
  96.00           45105. S                             2.79                     
 108.00           45105. S                             5.24                     
 120.00           32475. S                          >999.00                     
                                                                                
    *****************************************************                       
    Minimum rating is  1.95 at location   0.00 in span 1.                       
    *****************************************************                       
                                                                                
                                                                                
         Rating Codes:                                                          
         T - Top steel governs                                                  
         B - Bottom steel governs                                               
         C - Concrete governs                                                   
         R - Rebar governs                                                      
         V - Shear governs                                                      
         S - Serviceability governs                                             
                                                                                
         Mom Strength Codes:                                                    
         C - Compact                                                            
         B - Braced non-compact                                                 
         U - Unbraced non-compact                                               
         T - Transition between compact and braced non-compact                  
         S - Serviceability                                                     
                                                                                
    Noncompact shapes ratings based on stress, as                               
                                                                                
                 Fb  -  factored dead load stress                               
            IR = --------------------------------                               
                       factored LL+I stress                                     
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