AASHTOWare Bridge Rating and Design Training —2015 User Requested Enhancements

AASHTOWare Bridge Rating/Design Training
2015 User Requested Enhancements (BrDR 6.7)

Topics Covered

Copy and paste shear reinforcement ranges

Control option to consider sloped portion of bent longitudinal reinforcement in bending and
shear capacities

Option to perform 3D FEM analysis for dead load and/or live load only

Revise culvert LFD LL distribution computation

Control option to consider development length of deck reinforcements

Option to specify dead load distribution by percentage

Computation of live load distribution factors and effective flange widths for girder system
superstructure with varying girder spacing

Allow negative Epsilon (net longitudinal tensile steel strain) in General Procedure shear
computation method

Report dead load actions for both left and right sides of an analysis point

Review of how to use General Preferences to apply new control options

Copy and paste shear reinforcement ranges

Copy “Shear Reinforcement Ranges” for girder G1 member alternative with a right-click as shown
below:

& [0 MEMBERS

5-
- 2= Member Loads
- & Supports
& [ZJ MEMBER ALTERMATIVES
S I Exterior Member (E) (C)
....... &I Default Materials
------- j Impact / Dynamic Lead Allowance
....... sisr. Live Load Distribution
....... {13 Shrinkage/Time
....... E Bearn Details
- [ Mild Steel Layout
- [ Strand Layout
....... =1 Deck Profile
....... =1 Haunch Profile
M —J Shear Reinforcement Ranges|
[ D Pc Open
. sI G2 Copy
- 2= Member Loa
....... “# Supports General Preferences
= |:| MEMBER. AL Close Bridge Workspace
I I Interior revermeerrerrey
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Paste “Shear Reinforcement Ranges” for PS girder G1 member alternative on G2 member
alternative with a right-click as shown below:

----- [_1 Prestress Properties

----- [_3 Shear Reinforcement Definitions

= (3 MEMBERS

= I Gl
....... =% Member Loads
....... & Supports
&[22 MEMBER ALTERNATIVES
g} I Exterior Member (E) (C)
....... &1 Default Materials
------- j Irnpact / Dynamic Load Allowance
------- s, Live Load Distribution
....... ¢} Shrinkage/Time
....... ﬁ Beam Details
- [ Mild Steel Layout
- [ Strand Layout
....... =1 Deck Profile
....... =1 Haunch Profile
....... = Shear Reinforcement Ranges
- [0 Points of Interest
= I G2
— 2% Member Loads
....... “& Supports
=
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------- E Beam Dt
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Control option to consider sloped portion of bent longitudinal reinforcement in bending and

shear capacities

For scheduled based RC member alternative, navigate to member alternative->Control Options
and check “Consider sloped portion of bent long. reinf.” for LRFD/LRFR/LFD/ASD as shown below:

TrainingBridgel
1 Materials
1 Beamn Shapes
1 Appurtenances
1 Diaphragm Definitions
1 Lateral Bracing Definitions
1 Impact / Dynamic Load Allowance
F LRFD Multiple Presence Factors
1 Factors
1 LRFD Substructure Design Settings
: Environmental Cenditions
" Design Parameters
1 SUPERSTRUCTURE DEFINITIONS

-~ bf Structure Definition #1

- brf Schedule Based RC Structure

j Impact / Dynamic Load Allowance
24 Load Case Description
AEF Framing Plan Detail

[LS Diaphragm Loading Selection
i Structure Typical Section

2 Superstructure Loads

(23 Shear Reinforcement Definitions
(21 Bar Mark Definitions

[Z3 MEMBERS

S I G
! 24 Member Loads

& Supports
(Z3 MEMBER ALTERMATIVES

41 [I_Schedule Based Tee (E) (C)]

1 BRIDGE ALTERMNATIVES
- ¢y Bridge Alternative #1 (E) ()

™ Member Alternative Description EIE
Member Altemative: | Schedule Based Tes|
| Diescription | Specs | Factors | Engine | Irnport | Cortral Optiors: I
LRFD LRFR
Paints of Interest Shear Computation Method
Generate at kenth points O lgnore

O Generate at section change points

Generate at user-defined points
(271 Shear Computation Method

O lgnore

O General Procedure

@ General Procedure - Appendix BS

O Simplified Procedure

O Simplified Procedure - Wei, Vow
O Cansider inclined flesural forces
Distribution Factor Application Method

) General Procedure
& General Procedurs - Appendiz BS
Q) Simplified Procedure
O Simplified Procedure - Vi, Yow
O Igrare design & leqal load shear
O Igrare permit lnad shear
O Cansider permit lnad tensile steel stress
lgrore lang. reinf. in rating
O Consider inclined flesural forces
Digtribution Factor Application Method

O By avle O By avle

® ByFOI ® ByPFOI
| | Allow neqgative epsilon in general shear method Allow negative epsilon in general shear metho
Conzider sloped portion of bent long. reiﬂ Conzider sloped portion of bent long. reinf.

LFD

ASD

271 Pointz of Interest
Generate at tenth point:
O Generate at section change paints
Generate at uger-defined points

Gererate at tenth points

O Generate at section change points

Generate at user-defined points
271 Shear Computation Method

O gnare zhear QO Ignore

|1 Diistribution Factor &pplication Method QO Use AASHTO 1973 or earlier code
O By ale O Usze AASHTO 1974 interim
& ByPOl @ Use cument AASHTO

Congider sloped portion of bent long. reinf.

Consider sloped portion of bent long. reinf. |

r

Influence of sloped portion of bent longitudinal reinforcement for flexure capacity can be
determined by exporting cross section area of the sloped portion of the rebar for analysis.

Last Modified: 7/28/2015

2015 User Requested Enhancements- 3

AASHTOWare BrDR 6.7



AASHTOWare Bridge Rating and Design Training —2015 User Requested Enhancements

Influence of center 3/4™ of the inclined portion (diagram shown below) of bent longitudinal
reinforcement for shear capacity for LRFD/LRFR and LFD/LFR are highlighted below:

Bent Bar

-

|‘ <«——— CLof inclined portion
center 3/4th

For LFDILFR For LRFD/LRFR
Compute Vs Compute V,
Article 8.16.6.3 Article 5.8.3.3

Shear reinforcement

v, =00316pf.bd,

l Yo perpendicular 7 o l oy
v Ay fod - A, fulsin @l + cosal)d ‘
e n=
s s E
(8-53) 854 7. - A,f,d, (cot & +cot er1)sin
I | s
(58334)
-
Consider sloped
sy No Consider sloped
reinforcement? ey Iomjtud'na! ;
reinforcement? |
Yes
. 4
g : Yes
Va=Adafysina2<3{fad | [Va=0 2 !
g5 Vio=A.f,,sina2<00951bd, [ o
i (5.8.33-5) <
v
V. =Va+Vs y
Ve=Vatlog e——
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Option to perform 3D FEM analysis for dead load and/or live load only

Open Analysis Settings window by clicking on View analysis settings and change Analysis Type to
“3D FEM” or “3D FEM-Vehicle Path”. The following Analysis Options will be available as shown

below:

™ Analysis Settin
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(7 Design Review @ Rating Rating Methad: lLFD -
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Revise culvert LFD LL distribution computation

Distribution factor computations were revised for both fill depth >= 2.0’ and fill depth < 2.0’. The
changes in BrDR 6.7 with respect to earlier version of BrDR 6.6 are highlighted below:

v6.6 LL DF for Fill (hf) < 2.0 vB6.7 LL DF for Fill (hf) <2.0

No Fill (hy) >= 2.077
—No Fill (h) >= 2.0' ?

Art6.4.1

v

E=4+0.06S<=7.0" [

E=4+0.065<=7.0" |—
Art 3.24.3.2

A
|
Art3.24.3.2 |
|
|

For multi spans or multi cells

h Sofall For multi cells, use the
s the average © ofall spans average S of all spans.

Compute moments using concentrated load over
E square and compute moments using
concentrated load over 1.75h; square. For cast-in-place box bottom slab:

Art6.4.2 Use smaller moment. E = E + 2 * Box Height

Art16.6.4.3

6.6 LL DF for Fill (hf) = = 2.0¢

vB.7 LL DF for Fill (hf) = = 2.0’
Fill (h) >= 2.0'2
Art641

Single Cell? Fill {fe) >= 2.0'7
Art6.42 Mo Art6.4.1

hy > 8" and exceeds
clear span length* ?

hy exceeds distance
between end faces?

hy > 8 and exceeds
dear span length?

hy exceeds distance
between end faces?

Yes Ignore LL Yes

No No
No No
L E1 = 1.75h -~
E = 1.75h
Art64.1
Art6.4.1
_ w70 L __ _|For mulicels, use the
Ex=4+0063 =70 average S ofall spans.
For cast-in-place box bottom slab Art3.2432
E =E + 2 * Box Height
Art 16.6.4.3

For castin-place box bottom stab:
E; = E; + 2 * Box Height
Ez = E2 + 2 * Box Height

Art 16643
¥
Compute moments using
concentrated load over E, square ‘When such areas from
and compute maments using | _| severalwheels overiap,
concentrated load over Ez square. distribute the total load
Use smaller moment. uniformiy over the area.
Art6.4.2
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Control option to consider development length of deck reinforcements

For scheduled based member/member alternative with a Deck Profile, navigate to Control
Options and check “Consider deck reinf. development length” under LRFD/LRFR/LFD/ASD as

shown below:

el M Member Alternative Description EI@
idgel
rials Member Altemative: Plate Girder
1 Shapes

rtenances | Dezctiption | Specs I Factors I Engine | Impart || Contral Options |
wagm -DE‘FIr'IItI.DI'.'ISI LEFD LRFR
! E!rracmg D_eﬁmtlons Paints of Interest I3 Paints of Interest
ct/ D;,rnamlc Load Allowance Generate at tenth points Gererate at tenth points

Multiple Presence Factors O Generate at zection changs points O Generate at zection change points

rs Generate at user-defined points Generate at user-defined points
Substructure Design Settings [0 Generate at stiffeners [ Gererate at stifferers
snmental Conditions O Al moment redistribution O &llows moment redistribution

n Parameters O Use Appendix AF for flexural resistance [ Use Appendiz &5 for fexural resistance
RSTRUCTURE DEFINITIONS O &llow plastic analysis O &llow plastic analysis
Simple Span Structure | | Ignorg long. reinf.in neqative morment caiacity O Evaluate rema?nin.g fatigug life ]

- Impact / Dynsmic Load Allowance Conzider deck. reinf. development length O lanore long. reinf in negative moment capacity

j ! o |1 Distribution Factor &pplication Methad Include field splices in rating

pir Load Case Description O By axle Consider deck reinf. development length
&% Framing Plan Detail & By POl |1 Distribution Factor Application Method

DLS Diaphragm Loading Selection ) By axle

D Structure Typical Section @ EyPOI

4 Superstructure Loads

[Z1 Connecters

(21 Shear Connector Definitions LFD - : R 45D ;

[ Stiffener Definitions O Include befarlng stlff.eners in rating « | |21 Paints of Interest .

(] MEMBERS Allow plastic ahal_l.,lsm . . Generate at tentl? points .

: O Ignore long. reinf in negative moment capacity O Generate at section change points

- :I G1 O Ignore overload operating rating Generate at uzer-defined points
i oHr Member Loads 1 lonoe shear [ lagnore lona. reinf in negative moment capacity
I Supports | Consider deck reinf. development lznagth L Consider deck reinf. development length
(C] MEMBER ALTERMATIVES |1 Distrbution Factor Application Methad 3
&L Default Material ® ByFOI i

Following snippet shows development length calculations for LRFD in an output file available in
Menu->Bridge->Output or View Analysis Output called “Lrfd Deck Reinf Dev Length Calcs Log File”.

H - Log File
istructure Design Settings = G1
1ental Conditions = Plate Fiirder o
:JE”:S:; DEFINITIONS ['I:;i Deck Rt Dv Lerh Cas Loa e |
ple Span Structure ----Stage_1 Span Madel
! Impact / Dynamic Load Allowan| - Stage 1 Span Model Actions
- Load Case Description - Stage 2 Span Model
? Framing Plan Detail - Stage 2 Span Maodel Actions
3 Diaphragm Loading Selection - Stage 3 Infl Lines Span Madel

; Structure Typical Section
¢ Superstructure Loads
] Connectors

1 Shear Connector Definitions

] Stiffener Definitions
1 MEMBERS
Ial
- 24 Member Loads
- "% Supports

Last Modified: 7/28/2015

- [Z3 MEMBER ALTERNATIVES
ol Default Materials

j Impact / Dynamic Load Allowance
Sie: Live Load Distribution

o Hinge Locations

- Span Model LL Summary
Summary of computed distribution factars
Detailed calculations of computed Simplified distribution factors
- Spec Check Results
- Faligue Stress Fanges
- Service || Stress Fanges
- Log File
- Splice 36.67
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Spec: AASHTO LRFD Bridge Design specifications
Edition: Seventh

Year: 2014

Reinf. set #: 1 Bar Mark Def: Bar Start Distance: 10.000 ft
INPUT:

Distance: 10.000 ft Reinf. Set #: N/A Bar Mark Def: DeckrReinforcement
Bar Size: 3 Bar Dia: 0.375 in Bar Area: 0.11 inA2

Bar ClIr Cover: 1.813 in Bar C1r Spacing: 59.438 1in Bar Side Cover:

Bar C/C Spacing: 59.813 1in Bar Fy: 60,000 psi Epoxy: TRUE

Hooked Bar: FALSE Hook At End of Mbr: FALSE stirrup Spacing: Not applicable
concrete f'c: 4,500 psi concrete Composition: Normal Top Bar: FALSE

Consider Fully Developed Start Ind: FALSE
consider Fully pDeveloped End Ind: FALSE

QUTPUT:

Aarticle 5.11.2.1.1 Basic Dev. Length = 9.00 in

Article 5.11.2.1.2 Epoxy reinf. factor: 1.2

Article 5.11.2.1.1 Dev. length shall not be less than 12 [inches

Article 5.11.2: Computed Dev. Length = 12.00 in

Bar developed at: 11.000 ft

Reinf. set #: 1 Bar Mark Def: Bar End Distance: 160.000 ft
INPUT:

Distance: 160.000 ft Reinf. Set #: N/A Bar Mark Def: DeckrReinforcement
Bar Size: 3 Bar Dia: 0.375 in Bar Area: 0.11 inAZ2

Bar ClIr Cover: 1.813 in Bar Clr Spacing: 59.438 1in Bar Side Cover:

Bar C/C Spacing: 59.813 1in Bar Fy: 60,000 psi Epoxy: TRUE

Hooked Bar: FALSE Hook At End of Mbr: FALSE Stirrup Spacing: Not applicable
concrete f'c: 4,500 psi concrete Composition: Normal Top Bar: FALSE

Consider Fully Developed Start Ind: FALSE
consider Fully Developed End Ind: FALSE

OUTPUT:

Aarticle 5.11.2.1.1 Basic Dev. Length = 9.00 1in

Article 5.11.2.1.2 Epoxy reinf. factor: 1.2

Article 5.11.2.1.1 pev. length shall not be less than 12 [inches
article 5.11.2: Computed Dev. Length = 12.00 in

Bar developed at: 159.000 ft
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Option to specify dead load distribution by percentage

Open Superstructure Loads window->DL Distribution tab and set “Stage 1 Dead Load Distribution”
and “Stage 2 Dead Load Distribution” to “By percentage”. Enter the percentage distribution for
each girder/stringer/floorbeam/truss in the grid provided as shown below:

[ [ STRIMGER GROUP DEFIN
- (3 MEMBER DEFINITIONS
- [ GIRDER MEMEBERS
[#-- F3& Floor Systemn Geometry
[+ b Floortruss with bending
= [ BRIDGE ALTERMATIVES
S Dy Alternative 21 (E) (C)

Last Modified: 7/28/2015

. [0 Lateral Bracing Definitions

- = Impact / Dynamic Load Allowance
o MFF | RFD Multiple Presence Factors
- [ Facters

- [[ LRFD Substructure Design Settings
- EC Envirenmental Conditions

-~ DOF  Design Parameters

S [ZJ SUPERSTRUCTURE DEFINITIONS
E| ----- b Floor System GFS with Deck

: jlmpact;’ Dynamic Load 4
- 2L Load Case Description
. &% Framing Plan Detail

. 59 Structure Typical Section
I-.Hr Superstructure Loads
[~ [ Connectors

- [1] Shear Connector Definiti
[ (1 Stiffener Definitions

- FML Floporbearn Member Locd

([ SUPERSTRUCTURES
T Stiffness Analysis
i [0 PIERS

M Superstructure Loads

o]l

.

| Unifom Temperature | Gradient Temperatue | Wwind | DL Distibution
Stage 1 Dead Load Distribution
() By tibutary area
() By transverse simple-beam analyziz
() By transverse continuous-bearn analysis
@ By percentage
= Percentage = Percentage -
Girder Stringer
() (%)
1 50 1 25 E
2 50 25
25 -
() Uszer-defined dead load
Stage 2 Dead Load Distribution
() Uniformly to all girders
() By tributary area
(71 By transverse simple-beamn analysis
() By transverse continuous-beam analysis
@ By percentage
= Percentage = Percentage -
Girder Stringer
() (%)
1 30 1 30 E
2 70 2 20
3 25 I8

() User-defined dead load

LI
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Computation of live load distribution factors and effective flange widths for girder system
superstructure with varying girder spacing

Varying girder spacing can be defined in Framing Plan Detail window and then change the relative
location of the superstructure definition reference line in Structure Typical Section->Deck tab as
shown below:

-

% Structure Framing Plan Details == | &

eral Bracing Fanges i

(airder Spacing Orientation

1 Perpendicular to girder

@) Along support

Girder Spacing
Girder (ft)

Bay | start of|| End of
Girder || Girder

m

1 & 10
2 8 10
3 8 10
ok ||| epek || ce
4 I 3

™ Structure Typical Section = EcH <"

Dligtance from left edge of deck to i Digtance from right edge of deck to

superstiucture definition ref. line | superstructure definition ref. line
beck e Sty Dofnen
1 thickness !
f — T p—
Leftoverhang || —— ~ ——— Right overhang
Deck | Deck [Cont'd] I Parapet I tedian I R ailirg I Generic I Sidewalk | Lane Pozition | Stiped Lanes | Weari
Superstructure definition reference line is Iwithin v] the bridge deck.
. Start End
Distance fram left edge of deck tao 15 14
supergtructure definition reference line = ft ft
Distance fram right edge of deck to 5 18
supergtructure definition reference line = ft ft
Left ovethang = 3 ft 3 ft
Computed right overhang = |3 t 3 ft
] i 3
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LL Distribution factors can be computed for Standard and LRFD specifications as shown below:

ntal Conditions 5 L
M Live Load Distribution

ameters
JCTURE DEFINITIONS
| Standard | LRFD
e Span Structure
1 Girder Digtribution Factor Input Method
1 Girder For Demo ©) Use Simplified Method @ Lise Advanced Methad

[mpact / Dynamic Load Allowance

Load Case Description [ oy distribution factors to be used to compute effects of permit laads with routing taffic
Framing Plan Detail

Diaphragm Loading Selection Action

Structure Typical Section Start End Distribution Factor at Start | Distribution FactoratEnd | =
Superstructure Loads Support] poyn | Lenath] (0L o (Wheels) (Wheels) e
ft
E:nneétm Definiti umberl ey [ @ 1lane | Mutlane | 1Lane | Mutti-Lane
ear Connector initions =
Stiffener Definitions 1 =] 0| 5.001 5.001| Linear |»| 05 1 5 1|7
MEMBERS 1 |=| 5001 5001| 10.002| Linear |»| 1 5 1
I Gl 1 |=| 10.002) 5.001) 15.003| Linear |=| 1 1 [
<& Member Loads 1 |=| 15.003| 5.001| 20.004| Linear | 1 1
7 Supports 1 »| 20.004] 5.001| 25005 Linear x| 5 1 5 1
(23] MEMBER ALTERNATIVE 1 |=| 25.005| 5.001|30.0059| Linear || 5 1 3 1
1 =1 20 NnEG| £ and | 28 ANEG linaar |- c 1 c 1 S

I G2
24 Member Loads Compute from .

“A Supports I Typical Section... I l IR Duplic
= [ MEMBER ALTERMATIVE

= I IntBeam (E) (C) D
LT Default Mate
A Impact { Munamic | nad Allowance

L Live Load Distribution

= Hinge Locations

sstructure Design Setting My | jve Load Distribution EI[

1ental Conditions

arameters Standard | LRFD I

RUCTURE DEFIMITIONS

ple Span Structure Distribution Factar Input Methad

ed Girder () Uze Simplified Method @ Use Advanced Method

ed Girder For Demo

L Impact / Dynamic Loa Allow distribution factors to be used to compute effects of permit loads with routine braffic

- Load Case Description

7 Framing Plan Detail Action: [T Sufficiently connected to act a5 a unit

5 Diaphragm Loading 5¢ Start End Distribution Factor at Start | Distribution Factor at End

i Structure Typical Secti Support] i cel “E9) ictancel ariation (Lanes) (Lanes)

r Superstructure Loads Number] s g (ft) 1Lane Mutti-Lane 1 Lang Mutti-Lane

1 Connectors _ 1 = 0| s001| 5.001|Linear =] 0.3 05 0.3 05

1 Shear Connector Defin 1 =] s.001| 5001 10.002|Linear <] 0.3 05 0.3 05

1 stiffener Definitions 1 =] 10.002] 5.001| 15.003|Linear =] 03 05 0.3 05

1 MEMBERS 1 |=|| 15.003| 5.001| Z20.004|Linear | 0.3 0.5 0.3

Ioa 1 |=| 20.004| 5.001| 25.005|Linear »| 0.3 0.5 0.3 0.5
# Member Lo 1 |« 25005 5.001|30.0059|Linear =] 03 05 0.3 05
A Supports 1 = 30.0088| 5.001] 35.0068|Linear =] 0.3 05 0.3
I GED MEMBER Al 1 =] 35.0069| 5.001| 40.0079 |Linear = 0.3 0.5 0.3 0.5

% ;Z::Z;LD T}'CDDi;nalTLg:Cf[iDDnr:m [ View Calcs [ Mew ] [ Duplicate ] [ Dele
B[j MEMBER Al ok ][ e | E

d Allowance

2+ Hinge Locations
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Effective flange width for Standard and LRFD specifications for flared girder can be computed as
shown below:

g I G2
& Member Loads
& Supports
- (23 MEMBER ALTERNATIVES
& I IntBeam (E) (C)
LI Default Materials
=L Impact / Dynamic Load Allowance
Lt Live Load Distribution
=2x Hinge Locations
=1 Girder Profile
[ Splice Locations

=1 Deck Profile
M Deck Profile ==&
Type: FRolled
Deck Concrete | Reinforcement | Shear Cannectars
E_j .....
Start Effective { End Effective | Start Effective | End Effective
Start End Structural
| Support . Length . 5 Flange Width { Flange Width | Flange Width | Flange Width
atera) mper| - DStanCE (f) O M s (st0) (LRFD) (LRFD)
& (in} (in} (in} {in}
4500 =) 1 | = 0 50.009589 50.0095959 85 78 73 95980867 118.576084) 7
iE Al
singl
i
il
(5
Eo_mpute frpm MHew ] ’ Duplicats ] [ Delete
— Typical Section...
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Allow negative Epsilon (net longitudinal tensile steel strain) in General Procedure shear
computation method

For PS or RC girder member alternative, the above control option for LRFD and LRFR can be
accessed through Member Alternative->Control Options->"Allow negative epsilon in general
shear method” as shown below:

4:& RCTrainingBridgel ™ Member Alternative Description EIE
- [ Materials
il [Z Beam Shapes
[C Appurtenances Member Alternative:  Exterior 36" RC Tee Bear
- [ Diaphragm Definition|
. [Z1 Lateral Bracing Defini | Descriptionl Specsl Factors | Enginel Importl Cantrol Options |
- =L Impact/ D;,fnamic Lo LRFD LRFR
- M LRFD Multiple Presen [C71 Paoints of Interest Generate at user-defined points
- (3 Factors Generate at tenth points 31 Shear Computation Methad
- [ LRFD Substructure D O Generate at section change points O lgnore
- EC Environmental Condi Generate at user-defined points {® General Procedure
.. OF Design Parameters Shear Computation Method O General Procedure - Appendix BS
2. [ SUPERSTRUCTURE DE O lgnore O Simplified Procedurs
i kot Structure Definit {® General Procedure O Simplified Procedure - Vei, Yow
} j Impact / D O General Procedure - Appendix BS O Ignore desian & legal load shear
4 Lpad Case O Simplified Pracedure O Ignore permit load shear
oLt . O Simplified Procedure - Vai, Yow O Consider permit load tensile steel stress
- &F Framing P| O Consider inclined flexural forces lgnare lohg. reint. in rating
- DL3 Diaphragr [ Distribution Factor Application Methad O Consider inclined flewural forces
- B Structure Tj O By avle |71 Distribution Factar Application Method
- oM Superstruc & Fu Pl O By adle
[Z) Shear Reinf | Allow negative epsilon in general shear methodl 2 By Pol
. (3 Bar Mark D Allow negative epzilon in general shear method
= [ MEMBERS | | « I
5. I 61 , .
: iwe i Member Loads
& Supports
----- [Z1 MEMBER ALTERMNATIVES
e I Edterior 36" RC Tee Beam (E) (C) |
= T G2

Epsilon is computed based on the following equation and specification, shown below:

( |"th{

Y
| S 0SN, +F, V|- 4,1, J

& = AN / ( .0,
EAd +EA,

If the value of g, calculated from|Eq. 5.8.3.4.2-4|1s

negative, it should be taken as zero or the value
should be recalculated with the denominator of
replaced by (Eid, + Epdps + Ecdo).
However. &, should not be taken as less than
—0.40 % 107,

h
oo
2
b
()
&

When the “Allow negative epsilon in general shear method” is not selected, epsilon is taken as
zero if it is computed as a negative value. When this control option is selected and epsilon is
computed as a negative value, then epsilon is recalculated with the replaced denominator shown
above and restricted to not less than the limit shown.
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Report dead load actions for both left and right sides of an analysis point

Run an analysis through Bridge Workspace on a member alternative and open View Analysis
Report or Menu Bridge->Tabular Report and select Report Type as “Dead Load Actions”. As shown
below, if any of the reported actions are different between left and right of a point of interest,
the point is reported for “Left” and “Right” of that point. If the actions on either side for all
reported actions are same, then it is reported as “Both”.

The example below shows a shear force diagram for 161’ simple span bridge with concentrated
load at 16.1°. The tabular results shows the difference in shear value between left and right of
16.1".

50.0
40.0 |-
= 300f
=,
@ 200f
®
=
® 100
0.0}
-10.0 - ;
o - ™ o~ ™ - - v o © ~ ™
o © ~ oW o =T =< o © ~ o =
- oM™ ™ T 0 o @ > S = N

Distance [ft]

@ Analysis Results - Plate Girder [

Repoit Type Stage \ Dead Load Case

| Dead Load Actions v | [ Non-compoNge (Stage 1) v | [Member Concent'd Loads (DC1:S v |

span | ocatonl % | Mo_mentﬂ Shear | Axial | Reaction | X Deflection Y Deflection
() | span (kip-1t) (kip) | (kip) | (ip) (in) (in)

] 1000 00 Right 0.0 2800 -0.00 36.00 0.0000 -0.0000
] 11610 100 Left s7960|  36.00| 0.00 0.0000 -0.2961
| 1, 16.10 10.0  Right 579.60 -4.00] -0.00 0.0000 -0.2961
] 1 2731 170 Both 53476 U0 0.00 0.0000 -0.4508
] 1 32.20 20.0 Both 51520 -4.00 0.00 0.0000 -0.5027
| 1 3867 228 Both 497.33 400 0.00 0.0000 -0.5422
] 1 4830 300 Both 45080 400  0.00 0.0000 06160
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Review of using General Preferences to edit control options for a group of bridges
General Preferences are not new to BrDR 6.7. This is just a review of using this feature to apply
control options to a group of bridges.

On Bridge Explorer, click on All Bridges folder and open Menu Bridge->General Preferences or
click on General Preferences icon as shown below:

B o= A D BB R HUS Customary ~

The following message will pop-up, click “Yes”

i3 Bridge Explorer (33 Bridge Design/Rating bridges retrieved for the current folder, all rows retri.. | = || = i

- Al Bndges | 80| Bridge D lsnupe Nanrinrslna Cwmyl Facity|
+- il Sample Bridges :
(g Test 1 _|TrainngBridge1 | Training Brid | District | 01 Abo;__sl_! DDE‘E
2 |TraningBridge2 Traning Brid |[Unkno |Unkno [NAA |
i Deleted Bridges ™ |3 [Tranngérdges [Training Brid |District 01 Abb|1-79
3 |PCiiramingBrage [PCITrainngs, |
5 Ptn‘raﬁngﬂmgaz 'Pcﬁ‘u.nmqsr' I
& |PCraningBridge3 [PCiTraining8|
7_|Per gBridged  |PCframinggn |
E |PCI TraningB
Bridge Design/Rating 2

You have selected General Preferences for all of the bridges in this

l % folder
| Yes | ! Mo

Would you fike to continue?

21 |LRFD Substructure Example 2 |LRFD Substr|

22 |LRFD Subsiructure Example 3 |LRFOSubstr| | |

23 |LRFD Substructure Example 4 LRFD Substr

24 (Visual Reference 1 |Visual Refer | District |12 Che |LTE |V
25 |Cubvert Example 1 Culvert Exam

M?\_ LFOgary g JLFD Curv
’

To consider ”Allow negative epsilon in general shear method” for all members in the above
highlighted bridges, navigate to Preference Selection: Member->Control Options-PS->LRFR and

click on “Allow negative epsilon in general shear method” and click Add to Setting as shown
below:

General Preferences
General Preferences Preference Setting
Preference Selection: Preference Setting:
[#- Bridge - Add to
[+ Supersiructure N Setting
=1 Member =
&)~ Analysis Module - ASD
@ Analysis Module - LFD Remove from
- Analysis Module - LRFD L Setting
- Analysis Module - LRFR T ;
[+~ Control Options - Steel Girder
B Control Options - PS5
| [E-ASD
E Ja Add All to
’: ivicey T Setting
+-
5 e
8 Allow negative epsilon in general 3
R LA s B S A v el
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Select “Allow negative epsilon in general shear method” under Preference Setting and select
“Edit Preference”.

Preference Setting:

=l Member
[=]- Control Options - PS
=I- LRFR
E® Allow negative epsilon in general shea
1 | 1] [ 3

[ Open Template ][ Save Template ]

—

[ View [ Edit Preferences ]

Check the check box on the right pane as shown below and hit Ok.

Edit Preferences
= Member Label Walue JUnits)
B Cpntrol Options -P5 Allow negative epsilon in general shear meth NiA
- LRFR

e Allow neqgative epsilon in general shez

Click Apply on the General Preference window, which will ask Apply preference(s) to bridge?
Click “Yes”.

- Analysis Module - LRFD - Add to - Member
- Analysis Module - LRFR Setting [=I-Control Options - PS
#- Control Options - Steel Girder = El-LRFR
=+ Control Options - PS F - Allow negative epsilon in general shez
" ASD Remove from
-- LFD Setting
[#-LRFD
T <
gy

- Allow negative epsilon i
- Consider deck reinf, de
- Dist, Factor Application|
- Ignore design and legal
- Ignore long. reinf, In rg
- Ignore permit load shed
- Ignore tensile rating in
- Legal load tens concret|
- Loss and Stress Calculd [ Yes J ’ Mo
- Multi-span analysis

- Permit load tensile ste
- Points of Interest

- Shear Computation Method

Eridge Design/Rating 3

- Splitting resistance artice =
o | + 4| [ | 3
[ Open Template ] [ Save Template ]
[ View ] [EditPreferenoes ]
[ Apply ] [ Close ]
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