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HYDROGRAPH OF NEARBY STREAM

Stream Gauge Results from Feb 2023

Stream Gauge Results from Feb 2021
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Hawaii State DOT

2019 Bridge Inspection Inspected: March 1, 2023

Bridge No. 001000190308146 - Nanue Stream Bridge

Streambed Composition:
Mainly hard rock with boulders, medium stones, and sediment.  The banks upstream and 

downstream are heavily vegetated and stable. 
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Hawaii Department of Transportation
Bridge Load Rating Summary

X
X

G4-2
G4-2

Shear
Shear

33%
33%

SU7
EV2

77.5
57.5

2.21
2.51

SU4
SU5
SU6

EV3

Bridge load rating is not governed by deck rating

Exterior girder controls the bridge load ratingRecommended Posting Load:

1.70

N/A

HP3

Remarks/Recommendations for Bridges without Plans

Bridge plans do not exist - Rating based on judgement and 
current loadingX

Deck was not rated due to unavailable information and was 
assumed not to control the bridge load rating.
Substructure Rating was not load rated.
Where existing girder information was not provided, simliar 
girder section properties from other girders were used.

Quality Control/Quality Assurance

Load Rating Engineer

- License No.:

- Signature:

10973-S

Load Rating Date: 8/19/2017

Please check the following boxes that apply:Posting Analysis Summary

Bridge load rating is not governed by substructure rating
Connections do not control the bridge load rating

EV3
N

Governing Legal Load Rating Factor:
Governing Legal Load Model:
Posting Recommended (Y/N):

N/A
N/A

HL-93 (INV)
HL-93 (OPR)
Legal Load
Permit Load

Vehicle Type
Vehicle GVW 
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Substructure Rating Summary
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Bridge Load Rating Summary

LRFR Evaluation Factors

Bridge Name:
Bridge Number: 001000190308146

Nanue Stream Bridge Last Inspection Date:

7

Dead Load Data

Inspected By:
Fracture Critical Member (Y/N):

0.717 (M)
0.717 (M)
0.717 (M)33%

N/A

L
e

g
a

l L
o

a
d

Type 3

0.717 (M)

Existing Bridge Data

Past Operating Rating (HS20):
Past Inventory Rating (HS20):
Design Loading:
Bridge Plans Available (Y/N):
Span Type:
District:

0.534 (0.641/1.2)
0.534 (0.641/1.2)
0.534 (0.641/1.2)

0.717 (M)

0.717 (M)
0.717 (M)

0.717 (M)
0.717 (M)

0.717 (M)
0.717 (M)
0.717 (M)

Superstructure/Deck Rating Summary

80.0
72.0Type 3S2

Type 3-3

N/A
N/A

3 (asumed)
1.00
1.00

Live Load Distribution 
FactorIM

Controlling Load 
Effect

Controlling 
Member

Asphalt
1.5 (assumed)

54.0
62.0

1.49
1.93

G4-2
G4-2

120.0
157.0

Hawaii
Steel Plate Girder
Y

N/A
5-May-15
WV and LL
N/A

Last Load Rating Date:

Route:

Vehicle GVW 
(Kips)Vehicle Type

Weight of other Non-Structural 
Attachments:

Weight of Utilities:
Was Overlay Depth Measured (Y/N):
Overlay Depth (IN):
Overlay Type:

00019 Hawaii Belt Road

2.95
2.19
2.69
2.42
2.30

1.70

Item 58, Deck Rating:
Item 59, Superstructure Rating:

2.97

7
7
N

H20-44

50.0

N/A
Posted Weight Limit:

Surface Roughness Rating:

Rating 
Factor

N/A

Item 60, Substructure Rating:
Bridge Load Posted (Y/N):

Condition Factor:
System Factor:
ADTT (one way):

N
0.224 klf
Monorail
0.016 klf

- Name: Dean Kokubun, S.E.

2.54

2.82
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209.9

NRL 80.0

Quality Assurance By: Gary Smith, P.E.
Load Rating Checked By: Christina Thung, P.E.
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2.34
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SUMMARY OF LOAD AND RESISTANCE FACTOR RATINGS (LRFR)

Nanue Stream Bridge
Bridge No.: 001000190308146

19 (Hawaii Belt Road)

8/19/2017

Rating Factor Load Rating (Tons)
HL-93 Truck + HL-93 Lane 2.18 -
HL-93 Tandem + HL-93 Lane 2.54 -
HL-93 Fatigue Truck 5.91 -
HL-93 Truck + HL-93 Lane 2.83 -
HL-93 Tandem + HL-93 Lane 3.30 -

3.92 97.98
4.19 150.97
4.44 177.64
2.50 99.89
3.42 92.27
3.15 97.55
2.83 98.33
2.62 101.40
3.42 98.33
2.22 95.31
2.72 163.26
2.89 227.15
3.70 388.08

Load Rating (Tons)
HL-93 Truck + HL-93 Lane 2.02 -
HL-93 Tandem + HL-93 Lane 2.35 -
HL-93 Fatigue Truck 6.87 -
HL-93 Truck + HL-93 Lane 2.62 -
HL-93 Tandem + HL-93 Lane 3.05 -

4.01 100.20
3.93 141.32
4.14 165.52
2.73 109.01
3.61 97.59
3.28 101.75
3.09 107.32
2.86 110.66
3.37 97.00
2.29 98.41
3.32 199.19
3.24 254.50
4.13 433.49
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Interior Steel Girder Span 1 (Girder G3-1)
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Structure Name:

Route No.:

Date:

Load Type
Exterior Steel Girder Span 1 (Girder G4-1)

Strength Limit State



SUMMARY OF LOAD AND RESISTANCE FACTOR RATINGS (LRFR)

Rating Factor Load Rating (Tons)
HL-93 Truck + HL-93 Lane 1.49 -
HL-93 Tandem + HL-93 Lane 1.74 -
HL-93 Fatigue Truck 8.35 -
HL-93 Truck + HL-93 Lane 1.93 -
HL-93 Tandem + HL-93 Lane 2.25 -

2.97 74.24
2.82 101.54
2.95 117.95
2.19 87.62
2.69 72.52
2.42 75.17
2.30 80.08
2.21 85.64
2.51 72.16
1.70 73.04
2.83 170.02
3.24 254.60
3.97 216.91

Load Rating (Tons)
HL-93 Truck + HL-93 Lane 2.08 -
HL-93 Tandem + HL-93 Lane 2.43 -
HL-93 Fatigue Truck 11.02 -
HL-93 Truck + HL-93 Lane 2.70 -
HL-93 Tandem + HL-93 Lane 3.16 -

3.99 99.83
3.95 142.31
4.13 165.31
2.55 101.82
3.47 93.77
3.21 99.50
2.88 100.21
2.67 103.50
3.48 99.91
2.26 97.14
3.74 224.64
4.28 336.40
5.22 547.97

Rating Factor Load Rating (Tons)
HL-93 Truck + HL-93 Lane 2.10 -
HL-93 Tandem + HL-93 Lane 2.36 -
HL-93 Fatigue Truck 11.56 -
HL-93 Truck + HL-93 Lane 2.72 -
HL-93 Tandem + HL-93 Lane 3.06 -

4.05 101.28
4.22 151.88
4.50 180.18
2.79 111.52
3.62 97.61
3.30 102.31
3.14 109.05
2.94 113.96
3.39 97.58
2.31 99.13
2.85 170.75
2.89 226.70
3.64 382.31
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Exterior Steel Girder Span 2 (Girder G4-2)
Strength Limit State
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Strength Limit State
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SUMMARY OF LOAD AND RESISTANCE FACTOR RATINGS (LRFR)

Load Rating (Tons)
HL-93 Truck + HL-93 Lane 1.94 -
HL-93 Tandem + HL-93 Lane 2.18 -
HL-93 Fatigue Truck 12.58 -
HL-93 Truck + HL-93 Lane 2.52 -
HL-93 Tandem + HL-93 Lane 2.83 -

3.75 93.66
3.90 140.45
4.17 166.62
2.88 115.39
3.34 90.27
3.05 94.61
2.96 102.90
2.91 112.70
3.14 90.24
2.13 91.67
3.17 190.38
3.22 252.76
4.06 426.26

Rating Factor Load Rating (Tons)
HL-93 Truck + HL-93 Lane 1.83 -
HL-93 Tandem + HL-93 Lane 2.19 -
HL-93 Fatigue Truck 4.41 -
HL-93 Truck + HL-93 Lane 2.38 -
HL-93 Tandem + HL-93 Lane 2.84 -

3.79 94.64
3.37 121.34
3.52 140.61
2.57 102.91
3.45 93.24
3.08 95.45
2.91 101.24
2.68 103.98
3.24 93.07
2.17 93.35
2.54 152.31
2.34 183.51
3.02 317.40

Load Rating (Tons)
HL-93 Truck + HL-93 Lane 1.75 -
HL-93 Tandem + HL-93 Lane 2.09 -
HL-93 Fatigue Truck 5.42 -
HL-93 Truck + HL-93 Lane 2.27 -
HL-93 Tandem + HL-93 Lane 2.71 -

3.61 90.16
3.21 115.60
3.35 133.95
2.58 103.04
3.29 88.83
2.93 90.93
2.78 96.45
2.61 101.12
3.08 88.66
2.07 88.93
2.92 174.95
2.68 210.79
3.47 364.58
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CLIENT: Hawaii Department of Transportation JOB NO.: 8780-06

PROJECT: HDOT Hwy Statewide Bridge Load Ratings SHEET: OF

DESIGN FOR: Nanue Stream Bridge DESIGNER: JU DATE:

CHECKER: DATE:

Design References: AASHTO LRFD Bridge Design Specifications, 2014 with 2015 Interim Revisions (LRFD)

HDOT Design Criteria for Bridges and Structures, Second Edition, 2011 (HDOT)

AASHTO Manual for Bridge Evaluation, 2014 (MBE)

Nanue Bridge Record Drawings, April 1949 (RD 1949)

Nanue Bridge Erection Drawings, January 1950 (ED 1950)

Nanue Bridge Record Drawings, May 1996 (RD 1996)

Nanue Bridge Record Drawings, August 1999 (RD 1999)

Nanue Bridge Inspection Report, May 2015 (BIR 2015)

Hawaii State Historic Bridge Inventory and Evaluation, November 2013 (SHBIE 2013)

Summary
The Nanue Stream Bridge is a steel girder bridge with reinforced concrete deck constructed circa 1949. The steel girders were salvaged 
from the Kaula Bridge, Kealahaka Bridge, Laupahoehoe Bridge, and Maile Bridge according to erection drawings dated 1950. Drawings for 
the bridges where the steel girders were salvaged from were not provided. According to the Hawaii State Historic Bridge Inventory and 
Evaluation, Kaula Bridge was constructed circa 1928. There are no records for the other bridges but it is assumed that they were built 
around the same timeframe due to similarities in the salvaged girders. From the 1949 Record Drawings, the Salvaged Girders were 
constructed out of the following members:

40 ft Girders A3, B3, G5, and G6
Top Flange: 2-L6x4x5/8; Web: PL 78x3/8; Bottom Flange: 2-L6x4x5/8
Girders G5 and G6 are indicated to have the same section properties as Girders A3 and B3.

50 ft Span Girders A2/A2X, A4/A4X, B2/B2X, B4/B4X; 
51 ft Span Girders A1/A1X, B1/B1X, A1/A2, B1/B2, A5/A5X, B5/B5X
Top Flange: 2-L6x6x7/16; Web: PL 78x3/8; Bottom Flange: 2-L6x6x7/16
Top and Bottom Flange Cover Plates: PL 16x1/2 (The flange cover plates extend different lengths along both the top and bottom flanges.)
Section properties for girders A4/A4X and B4/B4X are provided in the 72 ft span girders.
Girders A1/A1X, A2X, A5/A5X, B1/B1X, B2X, and B5/B5X are indicated to have the same section properties as Girders A2 and B2.

72 ft Span Girders A4/A4X and B4/B4X
Top Flange: 2-L6x6x3/4; Web: PL 78x3/8; Bottom Flange: 2-L6x6x3/4
Top and Bottom Flange Cover Plates: 2-PL 16x1/2 (The flange cover plates extend different lengths along both the top and bottom 
flanges.)  
Assumed section properties for A4X and B4X are the same as A4 and B4.
  
The drawings also indicate 7/8" diameter rivets were used for the connection in the salvaged girders.

The 2015 Bridge Inspection Report indictes a Superstructurer rating of 7 (GOOD CONDITION - no problems noted). The deficiencies 
noted are for the protective coatings. It was assumed that there is little to no section loss and full section properties were used.

The deck is not analyzed to be composite with the girders.

Two waterlines not indicated on the Record or Erection Drawings are visible in the 2015 Bridge Inspection Report.  In past Load Ratings, 
HDOT has indicated that all utility pipes are assumed to be schedule 80 (thickness = 1/2 inch) steel pipes.

The substructure was not load rated. Per AASHTO MBE Section 6.1.5.2, Members of substructures need not be routinely checked for load 
capacity. Substructure elements such as pier caps and columns should be checked in situations where the Owner has reason to believe 
that their capacity may govern the load capacity of the entire bridge. The 2015 Bridge Inspection Report indicates a Substructure rating of 
7 (GOOD CONDITION - no problems noted) with no comments on deficiences to the substructure. HDOT has not indicated the 
substructure requires a load rating. 

The Load Rating assumed that the bridge was under a newly constructed condition adjusted by the NBI condition rating for the bridge 
superstructure. HDOT will need to adjust the bridge load rating as necessary to account for the current localized deterioration as reported 
in the provided Bridge Inspection Report and field observations.

8780-06 Nanue Stream Bridge General 
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Exterior Girder Span 1 (G4-1)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )

Page 1 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 51 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 4
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint

Page 2 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Consider Rigid Method: No
Slab Thickness Type: Structural

Set eg = 0 for Non-composite: Yes
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: No
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints
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General

Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: No

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II No No

Fatigue I No No

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue Yes Yes

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -
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Fatigue II - - - - - - - - -

Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 
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IB-Overload - - - - - - - 1 1 

I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No
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Travelway Locations

Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating
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Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
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Fatigue I - - 
Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6

Page 11 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
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Notional Load: No
Fixed DLA: - 

Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -
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B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure No Yes No

Shear No Yes No

Bearing No Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length

Page 19 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



0.375 in. Salvaged Girder 1 0 ft 51 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 51 ft 

Top Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 8.354 ft 35.417 ft 

Bottom Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 8.354 ft 35.417 ft 

Top Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length
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6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 51 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 51 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.

Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Free Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No

Spacing Support
Start

Distance
Length

11.167 ft 1 4.906 ft 11.167 ft 

14.438 ft 1 35.99 ft 14.438 ft 
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Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 1.333 ft 1 0.031 ft 1.333 ft 

Web Stiffeners 3.75 ft 1 8.573 ft 3.75 ft 

Web Stiffeners 3.917 ft 1 19.99 ft 3.917 ft 

Web Stiffeners 3.917 ft 1 28.156 ft 3.917 ft 

Web Stiffeners 3.656 ft 1 39.74 ft 7.313 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Support
Start

Distance
Length

1 0 ft 51 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.

Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances
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Top Span

Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 

Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Vertical Web Angles 1 0.031 ft 0.019 kip / ft 50.938 ft - 

Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 4.906 ft - 0.17 kip 

Girder Bracing 1 16.073 ft - 0.164 kip 
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Girder Bracing 1 35.99 ft - 0.164 kip 

Girder Bracing 1 50.427 ft - 0.169 kip 

Bottom Flange Struts 1 5.583 ft - 0.044 kip 

Bottom Flange Struts 1 26.031 ft - 0.046 kip 

Bottom Flange Struts 1 43.208 ft - 0.046 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        556
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:51 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-1\001000190308146_G4-1_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-1\001000190308146_G4-1_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Exterior Girder Span 1 (G4-1)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I            2.18      78.60
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       105.0000     SERVICE II            2.54      63.40
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  15   HL-93-FAT                                (FAT)    36.00       101.0000     FATIGUE I             5.91     212.60
                                                                                  Shear Stress              
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I            2.18      78.60
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I-O          2.83     101.89
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       101.0000     STRENGTH I-O          3.30      82.38
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I-O          2.83     101.89
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       105.0000     SERVICE II            3.92      97.98
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   4   TYPE3S2                                  (TRK)    36.00       104.0000     SERVICE II            4.19     150.97
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   5   TYPE3-3                                  (TRK)    40.00       110.0000     STRENGTH I            4.44     177.64
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       105.0000     SERVICE II            2.50      99.89
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   7   NRL-MAX                                  (TRK)    40.00       105.0000     SERVICE II            2.58     103.17
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   8   SU4                                      (TRK)    27.00       105.0000     SERVICE II            3.42      92.27
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange
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   9   SU5                                      (TRK)    31.00       105.0000     SERVICE II            3.15      97.55
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  10   SU6                                      (TRK)    34.75       105.0000     SERVICE II            2.83      98.33
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  11   SU7                                      (TRK)    38.75       105.0000     SERVICE II            2.62     101.40
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  16   EV2                                      (TRK)    28.75       105.0000     SERVICE II            3.42      98.33
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  17   EV3                                      (TRK)    43.00       105.0000     SERVICE II            2.22      95.31
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       105.0000     SERVICE II            2.22      95.31
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       105.0000     SERVICE II            2.72     163.26
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  13   HP2                                      (PTK)    78.55       110.0000     STRENGTH II           2.89     227.15
                                                                                  Shear                     
                                                                                  Minimum Effects

  14   HP3                                      (PTK)   104.95       101.0000     STRENGTH II           3.70     388.08
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HP1                                      (PTK)    60.00       105.0000     SERVICE II            2.72     163.26
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Interior Girder Span 1 (G3-1)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )
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LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 51 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 3
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Slab Thickness Type: Structural

Set eg = 0 for Non-composite: Yes
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: No
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints

General
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Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: No

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II No No

Fatigue I No No

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue Yes Yes

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -

Fatigue II - - - - - - - - -
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Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 

IB-Overload - - - - - - - 1 1 
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I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No

Travelway Locations
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Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Monorail 0.016 kip / ft 34 ft

Waterlines 0.224 kip / ft 38.5 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
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Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
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Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
Type: GeneralTruck

Live Load Factor Overrides
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Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Limit State gamma LL gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
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Fixed DLA: - Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -
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B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure No Yes No

Shear No Yes No

Bearing No Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 51 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 51 ft 

Top Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 8.354 ft 35.417 ft 

Bottom Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 8.354 ft 35.417 ft 

Top Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length
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6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 51 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 51 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.

Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Free Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No

Spacing Support
Start

Distance
Length

11.167 ft 1 4.906 ft 11.167 ft 

14.438 ft 1 35.99 ft 14.438 ft 
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Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 1.333 ft 1 0.031 ft 1.333 ft 

Web Stiffeners 3.75 ft 1 8.573 ft 3.75 ft 

Web Stiffeners 3.917 ft 1 19.99 ft 3.917 ft 

Web Stiffeners 3.917 ft 1 28.156 ft 3.917 ft 

Web Stiffeners 3.656 ft 1 39.74 ft 7.313 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Support
Start

Distance
Length

1 0 ft 51 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.

Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances
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Top Span

Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 

Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Bottom Flange Bracing 1 0.063 ft 0.009 kip / ft 50.938 ft - 

Vertical Web Angles 1 0.063 ft 0.019 kip / ft 50.938 ft - 

Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 4.906 ft - 0.17 kip 
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Girder Bracing 1 16.073 ft - 0.164 kip 

Girder Bracing 1 35.99 ft - 0.164 kip 

Girder Bracing 1 50.427 ft - 0.169 kip 

Bottom Flange Struts 1 5.583 ft - 0.044 kip 

Bottom Flange Struts 1 26.031 ft - 0.044 kip 

Bottom Flange Struts 1 43.208 ft - 0.044 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        553
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:35 PM
 Input File : ..bmittal (7-07-2017)\001000190308146_NanueStreamBridge\G3-1\001000190308146_G3-1_NanueStream.girder
 Output File: .. Submittal (7-07-2017)\001000190308146_NanueStreamBridge\G3-1\001000190308146_G3-1_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Interior Girder Span 1 (G3-1)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I            2.02      72.82
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       101.0000     STRENGTH I            2.35      58.87
                                                                                  Shear                     
                                                                                  Maximum Effects

  15   HL-93-FAT                                (FAT)    36.00       101.0000     FATIGUE I             6.87     247.50
                                                                                  Shear Stress              
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I            2.02      72.82
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I-O          2.62      94.40
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       101.0000     STRENGTH I-O          3.05      76.32
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       101.0000     STRENGTH I-O          2.62      94.40
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       101.0000     STRENGTH I            4.01     100.20
                                                                                  Shear                     
                                                                                  Maximum Effects

   4   TYPE3S2                                  (TRK)    36.00       110.0000     STRENGTH I            3.93     141.32
                                                                                  Shear                     
                                                                                  Minimum Effects

   5   TYPE3-3                                  (TRK)    40.00       110.0000     STRENGTH I            4.14     165.52
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       105.0000     SERVICE II            2.73     109.01
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   7   NRL-MAX                                  (TRK)    40.00       105.0000     SERVICE II            2.81     112.59
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   8   SU4                                      (TRK)    27.00       101.0000     STRENGTH I            3.61      97.59
                                                                                  Shear                     
                                                                                  Maximum Effects

   9   SU5                                      (TRK)    31.00       101.0000     STRENGTH I            3.28     101.75
                                                                                  Shear                     
                                                                                  Maximum Effects
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  10   SU6                                      (TRK)    34.75       105.0000     SERVICE II            3.09     107.32
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  11   SU7                                      (TRK)    38.75       105.0000     SERVICE II            2.86     110.66
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  16   EV2                                      (TRK)    28.75       101.0000     STRENGTH I            3.37      97.00
                                                                                  Shear                     
                                                                                  Maximum Effects

  17   EV3                                      (TRK)    43.00       101.0000     STRENGTH I            2.29      98.41
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       101.0000     STRENGTH I            2.29      98.41
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       101.0000     STRENGTH II           3.32     199.19
                                                                                  Shear                     
                                                                                  Maximum Effects

  13   HP2                                      (PTK)    78.55       101.0000     STRENGTH II           3.24     254.50
                                                                                  Shear                     
                                                                                  Maximum Effects

  14   HP3                                      (PTK)   104.95       101.0000     STRENGTH II           4.13     433.49
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HP2                                      (PTK)    78.55       101.0000     STRENGTH II           3.24     254.50
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Exterior Girder Span 2 (G4-2)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )
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LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 50 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 4
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Consider Rigid Method: Yes
Slab Thickness Type: Structural

Set eg = 0 for Non-composite: No
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: Yes
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints
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General

Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: Yes

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II Yes Yes

Fatigue I Yes Yes

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue No No

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -
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Fatigue II - - - - - - - - -

Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 
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IB-Overload - - - - - - - 1 1 

I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No
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Travelway Locations

Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating
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Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
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Fatigue I - - 
Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
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Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
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Notional Load: No
Fixed DLA: - 

Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -
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B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes Yes No

Shear Yes No No

Bearing Yes Yes No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes Yes No

Shear Yes No No

Bearing Yes Yes No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes Yes No

Shear Yes No No

Bearing Yes Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges Yes Yes

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 50 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 50 ft 

Top Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 7.292 ft 35.417 ft 

Bottom Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 7.292 ft 35.417 ft 

Top Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length
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6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 50 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 50 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.

Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Restrained Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No

Spacing Support
Start

Distance
Length

14.438 ft 1 0.688 ft 14.438 ft 

14.438 ft 1 34.875 ft 14.438 ft 
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Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 3 ft 1 3.104 ft 3 ft 

Web Stiffeners 4 ft 1 6.604 ft 4 ft 

Web Stiffeners 4.507 ft 1 18.042 ft 27.042 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Support
Start

Distance
Length

1 0 ft 50 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.

Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances

Top Span
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Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 

Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Vertical Web Angles 1 0.063 ft 0.019 kip / ft 49.875 ft - 

Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 0.573 ft - 0.169 kip 

Girder Bracing 1 11.229 ft - 0.169 kip 

Girder Bracing 1 35.438 ft - 0.169 kip 
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Girder Bracing 1 49.875 ft - 0.169 kip 

Bottom Flange Struts 1 5.328 ft - 0.046 kip 

Bottom Flange Struts 1 23.333 ft - 0.046 kip 

Bottom Flange Struts 1 42.656 ft - 0.046 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        559
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:54 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-2\001000190308146_G4-2_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-2\001000190308146_G4-2_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Exterior Girder Span 2 (G4-2)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I            1.49      53.47
                                                                                  Shear                     
                                                                                  Minimum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I            1.74      43.41
                                                                                  Shear                     
                                                                                  Minimum Effects

  15   HL-93-FAT                                (FAT)    36.00       110.0000     FATIGUE I             8.35     300.68
                                                                                  Shear Stress              
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I            1.49      53.47
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I-O          1.93      69.32
                                                                                  Shear                     
                                                                                  Minimum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I-O          2.25      56.28
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I-O          1.93      69.32
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       110.0000     STRENGTH I            2.97      74.24
                                                                                  Shear                     
                                                                                  Minimum Effects

   4   TYPE3S2                                  (TRK)    36.00       110.0000     STRENGTH I            2.82     101.54
                                                                                  Shear                     
                                                                                  Minimum Effects

   5   TYPE3-3                                  (TRK)    40.00       110.0000     STRENGTH I            2.95     117.95
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       110.0000     STRENGTH I            2.19      87.62
                                                                                  Shear                     
                                                                                  Minimum Effects

   7   NRL-MAX                                  (TRK)    40.00       110.0000     STRENGTH I            2.23      89.20
                                                                                  Shear                     
                                                                                  Minimum Effects

   8   SU4                                      (TRK)    27.00       110.0000     STRENGTH I            2.69      72.52
                                                                                  Shear                     
                                                                                  Minimum Effects

   9   SU5                                      (TRK)    31.00       110.0000     STRENGTH I            2.42      75.17
                                                                                  Shear                     
                                                                                  Minimum Effects

  10   SU6                                      (TRK)    34.75       110.0000     STRENGTH I            2.30      80.08
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                                                                                  Shear                     
                                                                                  Minimum Effects

  11   SU7                                      (TRK)    38.75       110.0000     STRENGTH I            2.21      85.64
                                                                                  Shear                     
                                                                                  Minimum Effects

  16   EV2                                      (TRK)    28.75       110.0000     STRENGTH I            2.51      72.16
                                                                                  Shear                     
                                                                                  Minimum Effects

  17   EV3                                      (TRK)    43.00       110.0000     STRENGTH I            1.70      73.04
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       110.0000     STRENGTH I            1.70      73.04
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       105.0000     SERVICE II            2.83     170.02
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  13   HP2                                      (PTK)    78.55       105.0000     SERVICE II            3.24     254.60
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  14   HP3                                      (PTK)   104.95       104.0000     SERVICE II            3.97     416.91
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange
 .......................................................................................................................

 Crit  HP1                                      (PTK)    60.00       105.0000     SERVICE II            2.83     170.02
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Interior Girder Span 2 (G3-2)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )
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LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 50 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 3
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Slab Thickness Type: Structural

Set eg = 0 for Non-composite: No
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: Yes
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints

General
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Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: No
Variable Axle Spacing: No
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: No

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: Yes

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II Yes Yes

Fatigue I Yes Yes

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue No No

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -

Fatigue II - - - - - - - - -
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Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 

IB-Overload - - - - - - - 1 1 
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I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No

Travelway Locations
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Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 9.232 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
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Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
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Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
Type: GeneralTruck

Live Load Factor Overrides
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Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Limit State gamma LL gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
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Fixed DLA: - Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -

Page 14 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Exclude

IB No Exclude

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes Yes No

Shear Yes No No

Bearing Yes Yes No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes Yes No

Shear Yes No No

Bearing Yes Yes No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes Yes No

Shear Yes No No

Bearing Yes Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 50 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 50 ft 

Top Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 7.292 ft 35.417 ft 

Bottom Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.438 in. - - - - 
Salvaged 

Girder
1 7.292 ft 35.417 ft 

Top Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length
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6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 50 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.438 in. Salvaged Girder 1 0 ft 50 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.

Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Restrained Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No

Spacing Support
Start

Distance
Length

14.438 ft 1 0.688 ft 14.438 ft 

14.438 ft 1 34.875 ft 14.438 ft 
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Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 3.656 ft 1 3.979 ft 7.313 ft 

Web Stiffeners 3.917 ft 1 18.958 ft 3.917 ft 

Web Stiffeners 3.917 ft 1 27.125 ft 3.917 ft 

Web Stiffeners 3.656 ft 1 38.708 ft 7.313 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Support
Start

Distance
Length

1 0 ft 50 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.

Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances

Top Span

Page 22 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 

Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Bottom Flange Bracing 1 0.063 ft 0.009 kip / ft 49.875 ft - 

Vertical Web Angles 1 0.063 ft 0.019 kip / ft 49.875 ft - 

Bottom Flange Struts 1 0.063 ft 0.009 kip / ft 49.875 ft - 

Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 0.573 ft - 0.169 kip 
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Girder Bracing 1 11.229 ft - 0.169 kip 

Girder Bracing 1 35.438 ft - 0.169 kip 

Girder Bracing 1 49.875 ft - 0.169 kip 

Bottom Flange Struts 1 5.328 ft - 0.046 kip 

Bottom Flange Struts 1 23.333 ft - 0.046 kip 

Bottom Flange Struts 1 42.656 ft - 0.046 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        556
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:43 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G3-2\001000190308146_G3-2_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G3-2\001000190308146_G3-2_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Interior Girder Span 2 (G3-2)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       100.0000     STRENGTH I            2.08      74.94
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I            2.43      60.85
                                                                                  Shear                     
                                                                                  Minimum Effects

  15   HL-93-FAT                                (FAT)    36.00       103.0000     FATIGUE I            11.02     396.61
                                                                                  Shear Stress              
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       100.0000     STRENGTH I            2.08      74.94
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       100.0000     STRENGTH I-O          2.70      97.14
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I-O          3.16      78.88
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       100.0000     STRENGTH I-O          2.70      97.14
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       105.0000     SERVICE II            3.99      99.83
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   4   TYPE3S2                                  (TRK)    36.00       100.0000     STRENGTH I            3.95     142.31
                                                                                  Shear                     
                                                                                  Maximum Effects

   5   TYPE3-3                                  (TRK)    40.00       100.0000     STRENGTH I            4.13     165.31
                                                                                  Shear                     
                                                                                  Maximum Effects

   6   NRL-MIN                                  (TRK)    40.00       105.0000     SERVICE II            2.55     101.82
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   7   NRL-MAX                                  (TRK)    40.00       105.0000     SERVICE II            2.63     105.02
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   8   SU4                                      (TRK)    27.00       105.0000     SERVICE II            3.47      93.77
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   9   SU5                                      (TRK)    31.00       105.0000     SERVICE II            3.21      99.50
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Untitled
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  10   SU6                                      (TRK)    34.75       105.0000     SERVICE II            2.88     100.21
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  11   SU7                                      (TRK)    38.75       105.0000     SERVICE II            2.67     103.50
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  16   EV2                                      (TRK)    28.75       106.0000     SERVICE II            3.48      99.91
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  17   EV3                                      (TRK)    43.00       105.0000     SERVICE II            2.26      97.14
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       105.0000     SERVICE II            2.26      97.14
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       105.0000     SERVICE II            3.74     224.64
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  13   HP2                                      (PTK)    78.55       105.0000     SERVICE II            4.28     336.40
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  14   HP3                                      (PTK)   104.95       104.0000     SERVICE II            5.22     547.97
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange
 .......................................................................................................................

 Crit  HP1                                      (PTK)    60.00       105.0000     SERVICE II            3.74     224.64

Page 2



BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Exterior Girder Span 3 (G4-3)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )
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LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 40 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 4
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Consider Rigid Method: No
Slab Thickness Type: Structural

Set eg = 0 for Non-composite: Yes
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: No
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints
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General

Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: No

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II No No

Fatigue I No No

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue Yes Yes

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -
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Fatigue II - - - - - - - - -

Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 
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IB-Overload - - - - - - - 1 1 

I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No
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Travelway Locations

Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating
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Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
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Fatigue I - - 
Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
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Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
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Notional Load: No
Fixed DLA: - 

Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.

Page 13 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -

Page 14 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure No Yes No

Shear No Yes No

Bearing No Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 40 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 40 ft 

Top Cover Plate

No top cover plate schedules have been defined.

Bottom Cover Plate

No bottom cover plate schedules have been defined.

Top Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

4 in. 6 in. 0.625 in. Salvaged Girder 1 0 ft 40 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

4 in. 6 in. 0.625 in. Salvaged Girder 1 0 ft 40 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.
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Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Free Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No

Spacing Support
Start

Distance
Length

19.417 ft 1 0.583 ft 38.833 ft 

Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 3.875 ft 1 4.458 ft 11.625 ft 

Web Stiffeners 3.875 ft 1 23.885 ft 11.625 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Page 21 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Support
Start

Distance
Length

1 0 ft 40 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.

Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances

Top Span

Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 
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Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Vertical Web Angles 1 0.063 ft 0.019 kip / ft 39.875 ft - 

Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 0.583 ft - 0.131 kip 

Girder Bracing 1 20 ft - 0.131 kip 

Girder Bracing 1 39.938 ft - 0.131 kip 

Bottom Flange Struts 1 9.708 ft - 0.046 kip 

Bottom Flange Struts 1 29.969 ft - 0.046 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support mg Single-Lane mg Multi-Lane
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Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        555
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:56 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-3\001000190308146_G4-3_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-3\001000190308146_G4-3_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Exterior Girder Span 3 (G4-3)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I            2.10      75.54
                                                                                  Shear                     
                                                                                  Minimum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I            2.36      59.07
                                                                                  Shear                     
                                                                                  Minimum Effects

  15   HL-93-FAT                                (FAT)    36.00       110.0000     FATIGUE I            11.56     416.31
                                                                                  Shear Stress              
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I            2.10      75.54
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I-O          2.72      97.93
                                                                                  Shear                     
                                                                                  Minimum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I-O          3.06      76.57
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I-O          2.72      97.93
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       110.0000     STRENGTH I            4.05     101.28
                                                                                  Shear                     
                                                                                  Minimum Effects

   4   TYPE3S2                                  (TRK)    36.00       110.0000     STRENGTH I            4.22     151.88
                                                                                  Shear                     
                                                                                  Minimum Effects

   5   TYPE3-3                                  (TRK)    40.00       110.0000     STRENGTH I            4.50     180.18
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       105.0000     SERVICE II            2.79     111.52
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   7   NRL-MAX                                  (TRK)    40.00       105.0000     SERVICE II            2.82     112.98
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   8   SU4                                      (TRK)    27.00       110.0000     STRENGTH I            3.62      97.61
                                                                                  Shear                     
                                                                                  Minimum Effects

   9   SU5                                      (TRK)    31.00       110.0000     STRENGTH I            3.30     102.31
                                                                                  Shear                     
                                                                                  Minimum Effects
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  10   SU6                                      (TRK)    34.75       105.0000     SERVICE II            3.14     109.05
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  11   SU7                                      (TRK)    38.75       105.0000     SERVICE II            2.94     113.96
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  16   EV2                                      (TRK)    28.75       110.0000     STRENGTH I            3.39      97.58
                                                                                  Shear                     
                                                                                  Minimum Effects

  17   EV3                                      (TRK)    43.00       110.0000     STRENGTH I            2.31      99.13
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       110.0000     STRENGTH I            2.31      99.13
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       110.0000     STRENGTH II           2.85     170.75
                                                                                  Shear                     
                                                                                  Minimum Effects

  13   HP2                                      (PTK)    78.55       110.0000     STRENGTH II           2.89     226.70
                                                                                  Shear                     
                                                                                  Minimum Effects

  14   HP3                                      (PTK)   104.95       110.0000     STRENGTH II           3.64     382.31
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HP1                                      (PTK)    60.00       110.0000     STRENGTH II           2.85     170.75
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Interior Girder Span 3 (G3-3)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )

Page 1 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 40 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 3
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Slab Thickness Type: Structural

Set eg = 0 for Non-composite: Yes
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: No
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints

General
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Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: No

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II No No

Fatigue I No No

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue Yes Yes

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -

Fatigue II - - - - - - - - -
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Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 

IB-Overload - - - - - - - 1 1 
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I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No

Travelway Locations
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Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
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Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
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Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
Type: GeneralTruck

Live Load Factor Overrides
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Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Limit State gamma LL gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
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Fixed DLA: - Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -
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B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure No Yes No

Shear No Yes No

Bearing No Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Page 18 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 40 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 40 ft 

Top Cover Plate

No top cover plate schedules have been defined.

Bottom Cover Plate

No bottom cover plate schedules have been defined.

Top Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

4 in. 6 in. 0.625 in. Salvaged Girder 1 0 ft 40 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

4 in. 6 in. 0.625 in. Salvaged Girder 1 0 ft 40 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.
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Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Free Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No

Spacing Support
Start

Distance
Length

19.417 ft 1 0.583 ft 38.333 ft 

Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 3.875 ft 1 4.458 ft 11.625 ft 

Web Stiffeners 3.875 ft 1 23.885 ft 11.625 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Page 21 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Support
Start

Distance
Length

1 0 ft 40 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.

Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances

Top Span

Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 
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Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Bottom Flange Bracing 1 0.063 ft 0.008 kip / ft 39.875 ft - 

Vertical Web Angles 1 0.063 ft 0.019 kip / ft 39.875 ft - 

Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 0.583 ft - 0.131 kip 

Girder Bracing 1 20 ft - 0.131 kip 

Girder Bracing 1 39.938 ft - 0.131 kip 

Bottom Flange Struts 1 9.708 ft - 0.046 kip 

Bottom Flange Struts 1 29.969 ft - 0.046 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Page 23 of 24

8/19/2017file:///J:/BRASS%20-%20EVs/Nanue%20Stream%20Bridge%20(Bridge%20No.%200010...



Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        552
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:46 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G3-3\001000190308146_G3-3_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G3-3\001000190308146_G3-3_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Interior Girder Span 3 (G3-3)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I            1.94      69.86
                                                                                  Shear                     
                                                                                  Minimum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I            2.18      54.62
                                                                                  Shear                     
                                                                                  Minimum Effects

  15   HL-93-FAT                                (FAT)    36.00       110.0000     FATIGUE I            12.58     452.98
                                                                                  Shear Stress              
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I            1.94      69.86
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I-O          2.52      90.56
                                                                                  Shear                     
                                                                                  Minimum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       110.0000     STRENGTH I-O          2.83      70.80
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       110.0000     STRENGTH I-O          2.52      90.56
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       110.0000     STRENGTH I            3.75      93.66
                                                                                  Shear                     
                                                                                  Minimum Effects

   4   TYPE3S2                                  (TRK)    36.00       110.0000     STRENGTH I            3.90     140.45
                                                                                  Shear                     
                                                                                  Minimum Effects

   5   TYPE3-3                                  (TRK)    40.00       110.0000     STRENGTH I            4.17     166.62
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       110.0000     STRENGTH I            2.89     115.72
                                                                                  Shear                     
                                                                                  Minimum Effects

   7   NRL-MAX                                  (TRK)    40.00       110.0000     STRENGTH I            2.88     115.39
                                                                                  Shear                     
                                                                                  Minimum Effects

   8   SU4                                      (TRK)    27.00       110.0000     STRENGTH I            3.34      90.27
                                                                                  Shear                     
                                                                                  Minimum Effects

   9   SU5                                      (TRK)    31.00       110.0000     STRENGTH I            3.05      94.61
                                                                                  Shear                     
                                                                                  Minimum Effects

  10   SU6                                      (TRK)    34.75       110.0000     STRENGTH I            2.96     102.90
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Untitled
                                                                                  Shear                     
                                                                                  Minimum Effects

  11   SU7                                      (TRK)    38.75       110.0000     STRENGTH I            2.91     112.71
                                                                                  Shear                     
                                                                                  Minimum Effects

  16   EV2                                      (TRK)    28.75       110.0000     STRENGTH I            3.14      90.24
                                                                                  Shear                     
                                                                                  Minimum Effects

  17   EV3                                      (TRK)    43.00       110.0000     STRENGTH I            2.13      91.67
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       110.0000     STRENGTH I            2.13      91.67
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       110.0000     STRENGTH II           3.17     190.38
                                                                                  Shear                     
                                                                                  Minimum Effects

  13   HP2                                      (PTK)    78.55       110.0000     STRENGTH II           3.22     252.76
                                                                                  Shear                     
                                                                                  Minimum Effects

  14   HP3                                      (PTK)   104.95       110.0000     STRENGTH II           4.06     426.26
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HP1                                      (PTK)    60.00       110.0000     STRENGTH II           3.17     190.38
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Exterior Girder Span 4 (G4-4)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )
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LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 72 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 4
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Consider Rigid Method: No
Slab Thickness Type: Structural

Set eg = 0 for Non-composite: Yes
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: No
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints
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General

Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: No

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II No No

Fatigue I No No

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue Yes Yes

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -
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Fatigue II - - - - - - - - -

Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 
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IB-Overload - - - - - - - 1 1 

I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No
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Travelway Locations

Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating
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Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
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Fatigue I - - 
Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
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Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
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Notional Load: No
Fixed DLA: - 

Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -
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B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure No Yes No

Shear No Yes No

Bearing No Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 72 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 72 ft 

Top Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 8.5 ft 9.438 ft 

16 in. 1 in. - - - - 
Salvaged 

Girder
1 17.938 ft 40.875 ft 

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 58.813 ft 4.688 ft 

Bottom Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 8.5 ft 9.438 ft 

16 in. 1 in. - - - - 
Salvaged 

Girder
1 17.938 ft 40.875 ft 

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 58.813 ft 4.688 ft 

Top Angles

Apply to Entire Structure: Yes
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Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.75 in. Salvaged Girder 1 0 ft 72 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.75 in. Salvaged Girder 1 0 ft 72 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.

Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Free Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No
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Spacing Support
Start

Distance
Length

17.427 ft 1 0.573 ft 34.854 ft 

17.438 ft 1 53.958 ft 17.438 ft 

Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 3 ft 1 3.104 ft 3 ft 

Web Stiffeners 4 ft 1 9.573 ft 4 ft 

Web Stiffeners 4.417 ft 1 22.469 ft 8.833 ft 

Web Stiffeners 4.396 ft 1 40.677 ft 8.792 ft 

Web Stiffeners 4 ft 1 58.365 ft 4 ft 

Web Stiffeners 3 ft 1 65.865 ft 3 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: Yes

Support
Start

Distance
Length

1 0 ft 72 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.
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Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances

Top Span

Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 

Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Vertical Web Angles 1 0.063 ft 0.018 kip / ft 71.875 ft - 
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Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 0.573 ft - 0.169 kip 

Girder Bracing 1 18.01 ft - 0.164 kip 

Girder Bracing 1 35.427 ft - 0.164 kip 

Girder Bracing 1 53.927 ft - 0.164 kip 

Girder Bracing 1 71.365 ft - 0.169 kip 

Bottom Flange Struts 1 8.719 ft - 0.045 kip 

Bottom Flange Struts 1 26.719 ft - 0.047 kip 

Bottom Flange Struts 1 44.677 ft - 0.047 kip 

Bottom Flange Struts 1 62.646 ft - 0.045 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        556
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:59 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-4\001000190308146_G4-4_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G4-4\001000190308146_G4-4_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Exterior Girder Span 4 (G4-4)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I            1.83      66.04
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       102.0000     STRENGTH I            2.19      54.78
                                                                                  Shear                     
                                                                                  Maximum Effects

  15   HL-93-FAT                                (FAT)    36.00       108.0000     FATIGUE I             4.41     158.87
                                                                                  Shear Stress              
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I            1.83      66.04
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I-O          2.38      85.61
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       102.0000     STRENGTH I-O          2.84      71.01
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I-O          2.38      85.61
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       108.0000     STRENGTH I            3.79      94.64
                                                                                  Shear                     
                                                                                  Minimum Effects

   4   TYPE3S2                                  (TRK)    36.00       108.0000     STRENGTH I            3.37     121.34
                                                                                  Shear                     
                                                                                  Minimum Effects

   5   TYPE3-3                                  (TRK)    40.00       108.0000     STRENGTH I            3.52     140.61
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       105.0000     SERVICE II            2.57     102.91
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   7   NRL-MAX                                  (TRK)    40.00       105.0000     SERVICE II            2.63     105.05
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

   8   SU4                                      (TRK)    27.00       108.0000     STRENGTH I            3.45      93.24
                                                                                  Shear                     
                                                                                  Minimum Effects

   9   SU5                                      (TRK)    31.00       108.0000     STRENGTH I            3.08      95.45
                                                                                  Shear                     
                                                                                  Minimum Effects
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  10   SU6                                      (TRK)    34.75       108.0000     STRENGTH I            2.91     101.24
                                                                                  Shear                     
                                                                                  Minimum Effects

  11   SU7                                      (TRK)    38.75       105.0000     SERVICE II            2.68     103.98
                                                                                  Flange Stress             
                                                                                  Maximum Effects
                                                                                  Top Flange

  16   EV2                                      (TRK)    28.75       108.0000     STRENGTH I            3.24      93.07
                                                                                  Shear                     
                                                                                  Minimum Effects

  17   EV3                                      (TRK)    43.00       108.0000     STRENGTH I            2.17      93.35
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       108.0000     STRENGTH I            2.17      93.35
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       108.0000     STRENGTH II           2.54     152.31
                                                                                  Shear                     
                                                                                  Minimum Effects

  13   HP2                                      (PTK)    78.55       108.0000     STRENGTH II           2.34     183.51
                                                                                  Shear                     
                                                                                  Minimum Effects

  14   HP3                                      (PTK)   104.95       108.0000     STRENGTH II           3.02     317.40
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HP2                                      (PTK)    78.55       108.0000     STRENGTH II           2.34     183.51
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BRASS-GIRDER™ Input Parameters

Version Information
Girder UI: 7.8.0.3001
Girder XML: 7.8.0.3001
BRASS™ XML: 1.8.0.3001

Administration

Project ID: 8780-06
Project Title: HDOT Statewide Bridge Load Ratings

Bridge ID: 1000190308146
Bridge Name: Nanue Stream 
Route Name: 00019 Hawaii Belt Road
Reference Marker: 18 

Title 1: Nanue Stream Bridge
Title 2: Load Rating for Steel Interior Girder Span 4 (G3-4)
Date: 2017 4 21 

Agency: HDOT Highways Division
Designer/Rater: Moffatt & Nichol (JU)
Reviewer: 

Comments: 

Bridge Notes

MATERIAL PROPERTIES
Concrete
Weight = 0.160 kcf (HDOT Design Criteria for Bridges and Structures [HDOT] 5.01)
Strength = 3 ksi (Record Drawings: Class A-1)
Elastic Modulus = 3,880 ksi (AASHTO LRFD [LRFD] Eqn 5.4.2.4-1, Use 0.150 kcf per HDOT 5.01)
Reinforcing Steel
Yield Strength = 33 ksi (Unknown, Manual for Bridge Evaluation [MBE] Table 6A.5.2.2-1)
Elastic Modulus = 29,000 ksi ( LRFD 5.4.3.2)

BRIDGE PROPERTIES (RECORD DRAWINGS)
Span 1 = 51 ft
Span 2 = 50 ft
Span 3 = 40 ft
Span 4 = 72 ft
Span 5 = 40 ft
Span 6 = 72 ft
Span 7 = 40 ft
Span 8 = 72 ft
Span 9 = 40 ft
Span 10 = 51 ft
Width = 38.5 ft
Deck Thickness = 9 in min
No. of Griders = 4
Girder Spacing = 9 ft, 7.5 ft, 9 ft
Girder Width = 12 3/8"
Girder Depth = 6'-6 1/2" 
Surface Roughness = 3.0 (2015 Bridge Inspectinon Report) 
Condition Factor = 1.0 (HDOT 5.04, 2015 Bridge Inspection Report indicates Condition Rating of 7)
System Factor = 1.0 (HDOT 5.05, )
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LIVE LOADS
LRFD Live Load (MBE Appendix C6A)
Truck and Tandem Lane Load = 0.64 klf
AASHTO Legal Loads (MBE Appendix D6A)
Type 3
Type 3S2
Type 3-3
Notional Rating Load [NRL]
Legal Lane Load = 0.2 klf
SU4
SU5
SU6
SU7
HDOT Hawaii Standard Single Trip Permit Loads (HDOT 5.06)
No lane load provided, vehicles allowed to trave in any lane
HP1
HP2
HP3
Dynamic Load Allowance (HDOT 5.03)
Spans > 40 ft
Wearing Surface: 3 (Assumed)
Design Loads: 33%
Legal Loads: 10%
Permit Loads: 10%
Scale Factor (HDOT 5.06)
Hawaii Standard Single Trip Permit Vehicle analysis assumes only one permit load on the bridge which allows the use of a 
single-lane distribution factor. When using the single-lane LRFD distribution factor, the 1.2 multiple prescence factor may shall be 
divided out from the distribtion factor equations.

Control

Structure

Structure Type: GirderLine
Define Deck Cross 
Section:

Yes

Number of Members: 4

Skew Angle: 0 °

Analysis 
Model Type:

Beam

Number of 
Top Spans:

1

Spans

Span Length

1 72 ft

Structure Material: Steel
Beam Type: Builtup

Composite Structure: No

Deck Material: Concrete

Analysis

Unit System: US
Analysis Method: LRFD
Analysis Type: Rating
Number of Stages: 1
Member of Interest: 3
Model Element Type: Stepped
Point of Interest Generation Control: Tenth
Live-load Distribution Factor Application: AnalysisPoint
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Interpolate Reinforcement: No
Calculate Effective Width: No

Input

Symmetry

Component Symmetric

Beam Profile No

Deck Profile No

Shear Connectors No

Transverse Stiffeners No

Bearing Stiffeners No

Longitudinal Stiffeners No

Bracing (Member) No

Lateral Support No

Cb Factors (Std) No

Cb Factors (LRFD) No

Fatigue Stress (Std) No

Beam Wheel Fractions (Std) No

Reaction Wheel Fractions (Std) No

Beam Distribution Factors (LRFD) No

Reaction Distribution Factors (LRFD) No

Simplified Standard Wheel Fractions: No
Merge Beam/Deck Profile Schedules: Yes

Distribution

Perform Dead Load Distribution: Yes
Calculate LRFD Live Load Distribution Factors: Yes

Dead Load Distribution Methods

Stage Method

1 Tributary area

Live Load Distribution (LRFD)

Distribution Method: AASHTO LRFD
Cross Section Code: a1
Max. Number of Lanes Loaded: Computed 

Slab Thickness Type: Structural

Set eg = 0 for Non-composite: Yes
Apply Skew to Lever Rule Override: Yes
Apply Skew to Ridgid Rule Override: No
Use Constants from Table 4.6.2.2.1-2: No

Libraries

Section Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Sections.bls
Vehicle Library: C:\BRASS\Girder_7.8\Girder\Libraries\BRASS-Vehicles.blv

Output

Primary Output

Action Output Level: DL+LL+CONC
Action Locations: 10thPoints

General
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Member Properties: Yes
Load Combinations: Yes
Load and Resistance Factors: Yes

Warnings: Yes
Camber: No
Critical Design Ratios / Rating Factors: Expanded

Live Load

Truck Positions: Yes
Variable Axle Spacing: Yes
Live Load Settings: Yes

Live Load Combinations: Yes
Live Load Details: Yes
Impact (LFD): No

Stage

Stage Output

1 Yes

Dead Load

Member Self Load: Yes
Distributed Dead Loads: Yes
Concentrated Dead Loads: Yes

Temperature Change: No
Settlements: No

Load Distribution

Dead Load Distribution: Yes
Live Load Distribution: Yes

Intermediate Output

Intermediate Output Level: Full
Effective Width: Yes
Floorbeam Lane Position: Yes

Points of Interest

Specification Checks: Yes
Load Factoring/Combinations: No

Load Distribution

Dead Load: Yes
Live Load: Yes

Limit State Output (LRFD)

Limit State Specification Check Load Combination

Strength I Yes Yes

Strength II Yes Yes

Strength IV No No

Service I No No

Service II No No

Fatigue I No No

Fatigue II No No

Load Combination Output (LFD)

LFD Load Combo Specification Check Load Combination
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Combo I No No

Combo IB No No

Combo I Overload No No

Combo IB Overload No No

Combo I Service No No

Combo IB Service No No

Combo Fatigue Yes Yes

Intermediate Output (cont.)

Steel

Transverse Stiffeners: No
Bearing Stiffeners: No
Longitudinal Stiffeners: No

Results Tables

X-Y Plot Action Tables: No
Specification Check Results Tables: No
Mesh Plot Files: No

BRASS-PAD™ Data Transfer File: No

Influence

Output influence lines for: None
Ordinate Divisor: 1

Factors

Load Factors (LRFD)

Limit State
DC DW DU TU

max min max min max min max min

Strength I 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength II 1.25 0.9 1.5 0.65 1.5 0.65 - -

Strength IV - - - - - - - -

Service I - - - - - - - -

Service II 1 1 1 1 1 1 - -

Fatigue I - - - - - - - -

Fatigue II - - - - - - - -

Load Factors (LRFD) (continued)

Limit State

LL
SE PS DS

Design Legal Permit

Inventory Operating max min max min max min

Strength I 1.75 1.35 1.45 0 - - - - - -

Strength II - 0 1.2 - - - - - -

Strength IV - - - - - - - - -

Service I - - - - - - - - -

Service II 1.3 1 1.3 1 - - - - - -

Fatigue I 0.75 - - - - - - - -

Fatigue II - - - - - - - - -
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Load Modifiers (LRFD)

Limit State Ductility Redundancy Importance
Combined Product

max min

Strength I 1 1 1 - -

Strength II 1 1 1 - -

Strength IV 1 1 1 - -

Service I 1 1 1 - -

Service II 1 1 1 - -

Fatigue I 1 1 1 - -

Fatigue II 1 1 1 - -

Resistance Factors (LRFD)

Resistance Factors

Type Value

φ Flexure 1 

φ Shear 1 

φ Bearing 1 

φ Compression 0.95 

φ Shear Connectors 0.85 

φ Fatigue 1 

System/Total Modifiers

Limit State Resistance Type System Total

Strength Flexure 1 -

Strength Shear 1 -

Strength Bearing 1 -

Strength Compression 1 -

Strength Shear Connectors 1 -

Strength Longitudinal Reinforcement 1 -

Service Flexure 1 -

Fatigue Fatigue 1 -

Condition Modifiers

Limit State Condition

Strength 1 

Service 1 

Fatigue 1 

Load Factors (LFD)

Load Combo γ LL DC DW DU TU SE PS DS

I - - - - - - - 1 1 

IB - - - - - - - 1 1 

I-Overload - - - - - - - 1 1 

IB-Overload - - - - - - - 1 1 
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I-Service - - - - - - - 1 1 

IB-Service - - - - - - - 1 1 

Fatigue - - - - - - - 1 1 

Capacity Reduction Factors (LFD)

Factor Value

φ Flexure -

φ Shear -

φ Fatigue -

Materials

Steel

ID Name Yield
Stress

Tensile
Strength

Modulus of
Elasticity

Density Thermal
Expansion
Coefficient

1 Salvaged Girder 30 ksi 60 ksi 29000 ksi 0.49 kcf 6.5E-06 °F-1

Concrete

ID Name 28 Day 
Compressive

Strength

Modulus of
Elasticity

Density Modulus of
Rupture

Modulus of
Rupture

(VCI Method)

Thermal
Expansion
Coefficient

1 1949 Class A-1 3 ksi 3880 ksi 0.16 kcf - - 6E-06 °F-1

Dead Load Groups

Groups

ID Name Stage Type Description

1 Concrete Railing 1 DC Top Rail, Bottom Rail, Post

2 Sidewalk / Shoulder 1 DC

3 AC Pavement 1 DW

4 Girder Bracing 1 DC X-Bracing with Steel Angles in the Outer Bays

5 Bottom Flange Bracing 1 DC Steel Angles Diagonal Bracing in the Interior Bay

6 Vertical Web Angles 1 DC Steel Angles Spaced at Intervals

7 Waterlines 1 DU Assumed 8" Waterlines

8 Monorail 1 DC 6" Monorail

9 Bottom Flange Struts 1 DC Bottom Flange Struts out of Steel Angles and Plates in Outer Bays

Deck Geometry

Deck

Deck Thickness: 9 in.
Left Cantilever Length: 6.5 ft
Right Cantilever Length: 6.5 ft
Equal Member Spacing: No

Travelway Locations
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Distance to Left Edge: 5.25 ft
Distance to Right Edge: 33.25 ft

Sacrificial Topping

Thickness: -
Dead Load Type: DC

Member Spacing

Bay # Spacing

1 9 ft

2 7.5 ft

3 9 ft

Soffits

No soffits have been defined.

Appurtenances

No appurtenances have been defined.

Deck Loads

Materials/Stages

Deck Material: 1949 Class A-1
Curb & Median Material: Not Assigned
Wearing Surface Weight: - 
Slab Stage: 1
Curb Stage: 1
Median Stage: 1
Wearing Surface Stage: 1

Line Loads

Dead Load Group Line Load Load Location

Concrete Railing 0.319 kip / ft 0.923 ft

Concrete Railing 0.319 kip / ft 37.577 ft

Waterlines 0.224 kip / ft 38.5 ft

Monorail 0.016 kip / ft 34 ft

Uniform Loads
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Dead Load Group Uniform Load Load Location Load Width

Sidewalk / Shoulder 0.007 ksf 0 ft 5.25 ft

Sidewalk / Shoulder 0.003 ksf 5.25 ft 2 ft

AC Pavement 0.018 ksf 7.25 ft 24 ft

Sidewalk / Shoulder 0.003 ksf 31.25 ft 2 ft

Sidewalk / Shoulder 0.007 ksf 33.25 ft 5.25 ft

Live Loads

Live Load Control

Direction Control: Up+Down
Standard Live Loads: None
Wheel Advancement Denominator: 100 

ADTT: 5000 
ADTT for Single Lane: 2000 
Multiple Presence Adjustment: -
% of Dynamic Load Allowance (Impact): 100 %
Fixed Impact (STD): -

Dynamic Load Allowance (LRFD)

Design/Rating Procedure Truck Lane Fatigue

Design 33 % 0 % 15 %

Legal 33 % 0 % 0 %

Permit 33 % 0 % 0 %

Special Vehicles

Axle Vehicles

No axle vehicles have been defined.

Lane Vehicles

No lane vehicles have been defined.

Definitions (STD)

No standard live load definitions have been defined.

Definitions (LRFD)

Definition 1

Code: HL-93-TRUCK
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 2

Code: HL-93-TANDEM
Type: DesignTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
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Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 3

Code: HL-93-LANE
Type: DesignLane
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: Yes
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 4

Code: TYPE3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 5

Code: TYPE3S2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 6

Code: TYPE3-3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
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Fatigue II - - 

Definition 7

Code: NRL-MIN
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 8

Code: NRL-MAX
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 9

Code: SU4
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 10

Code: SU5
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 11

Code: SU6
Type: GeneralTruck

Live Load Factor Overrides
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Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Limit State gamma LL gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 12

Code: SU7
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 13

Code: HP1
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 14

Code: HP2
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 15

Code: HP3
Type: PermitTruck
Design Rating: Permit
% of Dynamic Load Allowance: - 
Scale Factor: 0.833  
Lanes Loaded: Single
Notional Load: No

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
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Fixed DLA: - Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 16

Code: HL-93-FAT
Type: FatigueTruck
Design Rating: Design
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 17

Code: EV2
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

Definition 18

Code: EV3
Type: GeneralTruck
Design Rating: Legal
% of Dynamic Load Allowance: - 
Scale Factor: - 
Lanes Loaded: Critical
Notional Load: No
Fixed DLA: - 

Live Load Factor Overrides

Limit State gamma LL
gamma LL
Operating

Strength I - - 
Strength II - - 
Strength IV - - 
Service I - - 
Service II - - 
Service III - - 
Fatigue I - - 
Fatigue II - - 

General Combinations (LRFD)

Standard
Combo

Truck Lane
Combination Factors

Truck Lane

No HL-93-TRUCK HL-93-LANE 1 1 

No HL-93-TANDEM HL-93-LANE 1 1 

Deflection Combinations (LRFD)

No Deflection Combinations (LRFD) have been defined.
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Component Groups

Transverse Stiffeners

ID Name Width Thickness Type
Type

Factor
Material

1 Web Stiffeners 5 in. 0.375 in. Single Angles - Salvaged Girder

Bearing Stiffeners

No bearing stiffener groups have been defined.

Longitudinal Stiffeners

No longitudinal stiffener groups have been defined.

Specification Control

General

Lane Geometry

Design Vehicle Lane Width: 12 ft
Vehicle Width: 10 ft
Wheel Spacing: 6 ft
Encroachment Distance: -

Load Factors Control (LRFD): Use maximum and minimum load factors

Skew Factors

Span # % of Span % of Skew

1 - -

Steel

Use Appendix A6 (LRFD): No
Allow Plastic Analysis: No
Override Longitudinal Stiffeners: No

Slab thickness for longitudinal shear force: Structural
Slab thickness for minimum negative flexure concrete deck reinforcement: Structural

Fatigue

AASHTO LRFD Table 6.6.1.2.5-2

% of Span: -
Span Length: 40 ft

Stress Range in Longitudinal Reinforcement Over the Piers: 10 ksi

Detail Categories (LRFD)

Detail
Category

Constant,
A x 10^8

Constant Amplitude
Fatigue Threshold

A - -
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B - -

B' - -

C - -

C' - -

D - -

E - -

E' - -

Limit State Map

Limit State Maps (LRFD)

Limit State
Design Review Rating

Design Load Legal Load Permit Load Design Load Legal Load Permit Load

Strength I No No No Inventory/Operating Yes No

Strength II No No No Exclude No Yes

Strength IV No No No Exclude No No

Service I No No No Exclude No No

Service II No No No Inventory/Operating Yes Yes

Service III No No No Exclude No No

Fatigue I No No No Inventory No No

Fatigue II No No No Exclude No No

Load Combo Maps (LFD)

Load Combo Design Review Rating

I No Inventory

IB No Operating

I-Overload No Exclude

IB-Overload No Exclude

I-Service No Exclude

IB-Service No Exclude

Fatigue No Exclude

Spec. Check Map (Strength)

LRFD Specification Check Maps

Design Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No
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Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Review

Spec Check Strength I Strength II Strength IV

Flexure No No No

Shear No No No

Bearing No No No

Flexural Stress In Longitudinal Stiffener No No No

Design Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Legal Load Rating

Spec Check Strength I Strength II Strength IV

Flexure Yes No No

Shear Yes No No

Bearing Yes No No

Flexural Stress In Longitudinal Stiffener No No No

Permit Load Rating

Spec Check Strength I Strength II Strength IV

Flexure No Yes No

Shear No Yes No

Bearing No Yes No

Flexural Stress In Longitudinal Stiffener No No No

LFD Specification Check Maps

Design Review

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No

Flexural Stress In Longitudinal Stiffener No No

Rating

LFD Spec Check I IB I-Overload IB-Overload

Flexure No No No No

Shear No No

Bearing No No
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Flexural Stress In Longitudinal Stiffener No No

Spec. Check Map (Service)

LRFD Specification Check Maps

Design Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Legal Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Permit Load Review

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No No

Live Load Deflection No No

Design Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Legal Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

Permit Load Rating

Spec Check Service I Service II

Crack Control No No

Flexural Stress In Flanges No Yes

Live Load Deflection No Yes

LFD Specification Check Maps

Design Review

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No
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Rating

LFD Spec Check I-Overload IB-Overload

Flexural Stress In Flanges No No

Spec. Check Map (Fatigue)

LRFD Specification Check Maps

Design Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Legal Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Permit Load Review

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

Design Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement Yes No

Fatigue of Shear Connectors Yes No

Fatigue Shear Range of Shear Connectors Yes No

Fatigue of Special Points Yes No

Fatigue Shear Yes No

Legal Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No
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Fatigue Shear No No

Permit Load Rating

Spec Check Fatigue I Fatigue II

Fatigue of Reinforcement No No

Fatigue of Shear Connectors No No

Fatigue Shear Range of Shear Connectors No No

Fatigue of Special Points No No

Fatigue Shear No No

LFD Specification Check Maps

Design Review

LFD Spec Check Fatigue

Fatigue of Special Points No

Rating

LFD Spec Check Fatigue

Fatigue of Special Points No

Member

Member Notes

No member notes have been defined.

Member Materials

Beam

Beam Material: Salvaged Girder

Beam Profile

Web

Apply to Entire Structure: Yes
Web Angle: - 

Thickness Material
Support
Number

Start
Distance

Length
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0.375 in. Salvaged Girder 1 0 ft 72 ft 

Web Depth

Apply to Entire Structure: Yes

Start
Depth

Web Variation
End

Depth
Support
Number

Start
Distance

Length

78 in. Linear 78 in. 1 0 ft 72 ft 

Top Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 8.5 ft 9.438 ft 

16 in. 1 in. - - - - 
Salvaged 

Girder
1 17.938 ft 40.875 ft 

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 58.813 ft 4.688 ft 

Bottom Cover Plate

Apply to Entire Structure: No

Start of Range End of Range

Material
Support
Number

Start
Distance

Length
Width Thickness

Gap
Thickness

Width Thickness
Gap

Thickness

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 8.5 ft 9.438 ft 

16 in. 1 in. - - - - 
Salvaged 

Girder
1 17.938 ft 40.875 ft 

16 in. 0.5 in. - - - - 
Salvaged 

Girder
1 58.813 ft 4.688 ft 

Top Angles

Apply to Entire Structure: Yes
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Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.75 in. Salvaged Girder 1 0 ft 72 ft 

Bottom Angles

Apply to Entire Structure: Yes

Vertical
Leg Length

Horizontal
Leg Length

Leg
Thickness

Material
Support
Number

Start
Distance

Length

6 in. 6 in. 0.75 in. Salvaged Girder 1 0 ft 72 ft 

Hinges

No hinges have been defined.

Special Locations

No special locations have been defined.

Supports

Support Conditions

Support
Support Restraint

Horizontal Vertical Rotational

1 Free Restrained Free

2 Restrained Restrained Free

Spring Constants

Support
Spring Constants

Horizontal Vertical Rotational

1 - - - 

2 - - - 

Schedules

Bracing

Apply to Entire Structure: No
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Spacing Support
Start

Distance
Length

17.427 ft 1 0.573 ft 34.854 ft 

17.438 ft 1 53.958 ft 17.438 ft 

Transverse Stiffeners

Stiffener Group Spacing Support
Start

Distance
Length

Web Stiffeners 3 ft 1 3.104 ft 3 ft 

Web Stiffeners 4 ft 1 9.573 ft 4 ft 

Web Stiffeners 4.417 ft 1 22.469 ft 8.833 ft 

Web Stiffeners 4.396 ft 1 40.677 ft 8.792 ft 

Web Stiffeners 4 ft 1 58.365 ft 4 ft 

Web Stiffeners 3 ft 1 65.865 ft 3 ft 

Bearing Stiffeners

Apply to Entire Structure: No

Support Stiffener Group

1 Not Assigned

2 Not Assigned

Longitudinal Stiffeners

No longitudinal stiffener schedules have been defined.

Lateral Support

Apply to Entire Structure: No

Support
Start

Distance
Length

1 0 ft 72 ft 

Cb Factors (Standard)

No Cb factors (LRFD) have been defined.

Cb Factors (LRFD)

No Cb factors (LRFD) have been defined.
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Fatigue Stress (Standard)

No fatigue stress (standard) schedules have been defined.

Member Control

Steel

Flexural Resistance

Span
Compact Piers

(Standard)
Ignore Eq. 6.10.7.1.2-3

(LRFD)

1 No No

End Panel Distances

Top Span

Left of Top Span: - 
Right of Top Span: - 

Flange Local Buckling Resistance Adjustment

Standard Specifications: - 
LRFD Specifications: - 

Points of Interest

No points of interest have been defined.

Dead Loads

Uniform

Dead Load Type Stage Uniform Load

DC 1 - 

DW 1 - 

DU 1 - 

Additional Self-weight

No additional self-weight dead loads have been defined.

Distributed

Dead Load Group Support
Distributed Load (Start) Distributed Load (End)

Distance Magnitude Distance Magnitude

Bottom Flange Bracing 1 0.063 ft 0.009 kip / ft 71.875 ft - 

Vertical Web Angles 1 0.063 ft 0.018 kip / ft 71.875 ft - 
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Concentrated

Dead Load Group Support

Concentrated Load

Distance
Horizontal

Force
Vertical
Force

Girder Bracing 1 0.573 ft - 0.169 kip 

Girder Bracing 1 18.01 ft - 0.164 kip 

Girder Bracing 1 35.427 ft - 0.164 kip 

Girder Bracing 1 53.927 ft - 0.164 kip 

Girder Bracing 1 71.365 ft - 0.169 kip 

Bottom Flange Struts 1 8.719 ft - 0.045 kip 

Bottom Flange Struts 1 26.719 ft - 0.047 kip 

Bottom Flange Struts 1 44.677 ft - 0.047 kip 

Bottom Flange Struts 1 62.646 ft - 0.045 kip 

Temperature

No temperature dead loads have been defined.

Settlement

Stage: 1

No settlement loads have been defined.

Pedestrian Load

Pedestrian Load: - 

Wheel Fractions (Standard)

Moment

No moment wheel fractions have been defined.

Shear

No shear wheel fractions have been defined.

Deflection

No deflection wheel fractions have been defined.

Reaction

Apply to entire structure: No

Support
mg Single-Lane mg Multi-Lane

Moment Shear Deflection Moment Shear Deflection

1 - - - - - - 

2 - - - - - - 
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Untitled
                                             BRASS-GIRDER  Version 7.8.1
 Agency     : HDOT Highways Division                                                                    Page:        553
 Engineer   : Moffatt & Nichol (JU)                                                                     Date: 08/19/2017
 Bridge Name: 1000190308146         Nanue Stream                                                        Time:    7:48 PM
 Input File : .. EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G3-4\001000190308146_G3-4_NanueStream.girder
 Output File: ..S - EVs\Nanue Stream Bridge (Bridge No. 001000190308146)\G3-4\001000190308146_G3-4_NanueStream.out
                                                  Nanue Stream Bridge                     
                                  Load Rating for Steel Interior Girder Span 4 (G3-4)     
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Inventory

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I            1.75      62.91
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       102.0000     STRENGTH I            2.09      52.18
                                                                                  Shear                     
                                                                                  Maximum Effects

  15   HL-93-FAT                                (FAT)    36.00       108.0000     FATIGUE I             5.42     195.13
                                                                                  Shear Stress              
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I            1.75      62.91
  
 CRITICAL RATING FACTOR SUMMARY: Design Load Operating

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   1   HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I-O          2.27      81.55
                                                                                  Shear                     
                                                                                  Maximum Effects

   2   HL-93-TANDEM + HL-93-LANE                (DTK)    25.00       102.0000     STRENGTH I-O          2.71      67.64
                                                                                  Shear                     
                                                                                  Maximum Effects
 .......................................................................................................................

 Crit  HL-93-TRUCK  + HL-93-LANE                (DTK)    36.00       102.0000     STRENGTH I-O          2.27      81.55
  
 CRITICAL RATING FACTOR SUMMARY: Legal Load           

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

   3   TYPE3                                    (TRK)    25.00       108.0000     STRENGTH I            3.61      90.16
                                                                                  Shear                     
                                                                                  Minimum Effects

   4   TYPE3S2                                  (TRK)    36.00       108.0000     STRENGTH I            3.21     115.60
                                                                                  Shear                     
                                                                                  Minimum Effects

   5   TYPE3-3                                  (TRK)    40.00       108.0000     STRENGTH I            3.35     133.95
                                                                                  Shear                     
                                                                                  Minimum Effects

   6   NRL-MIN                                  (TRK)    40.00       108.0000     STRENGTH I            2.58     103.04
                                                                                  Shear                     
                                                                                  Minimum Effects

   7   NRL-MAX                                  (TRK)    40.00       108.0000     STRENGTH I            2.61     104.47
                                                                                  Shear                     
                                                                                  Minimum Effects

   8   SU4                                      (TRK)    27.00       108.0000     STRENGTH I            3.29      88.83
                                                                                  Shear                     
                                                                                  Minimum Effects

   9   SU5                                      (TRK)    31.00       108.0000     STRENGTH I            2.93      90.93
                                                                                  Shear                     
                                                                                  Minimum Effects

  10   SU6                                      (TRK)    34.75       108.0000     STRENGTH I            2.78      96.45
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                                                                                  Shear                     
                                                                                  Minimum Effects

  11   SU7                                      (TRK)    38.75       108.0000     STRENGTH I            2.61     101.12
                                                                                  Shear                     
                                                                                  Minimum Effects

  16   EV2                                      (TRK)    28.75       108.0000     STRENGTH I            3.08      88.66
                                                                                  Shear                     
                                                                                  Minimum Effects

  17   EV3                                      (TRK)    43.00       108.0000     STRENGTH I            2.07      88.93
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  EV3                                      (TRK)    43.00       108.0000     STRENGTH I            2.07      88.93
  
 CRITICAL RATING FACTOR SUMMARY: Permit Load          

  Live Load Combination                                  Total     Controlling    Limit State          Rating     Load
  No.        Description                               Vehicle Wt.   Point of       Action             Factor    Rating
                                                         (tons)      Interest      Location                      (tons)
 =======================================================================================================================

  12   HP1                                      (PTK)    60.00       108.0000     STRENGTH II           2.92     174.95
                                                                                  Shear                     
                                                                                  Minimum Effects

  13   HP2                                      (PTK)    78.55       108.0000     STRENGTH II           2.68     210.79
                                                                                  Shear                     
                                                                                  Minimum Effects

  14   HP3                                      (PTK)   104.95       108.0000     STRENGTH II           3.47     364.58
                                                                                  Shear                     
                                                                                  Minimum Effects
 .......................................................................................................................

 Crit  HP2                                      (PTK)    78.55       108.0000     STRENGTH II           2.68     210.79
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