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Bt Bridge

Capabilities

* | Beams

* Box Beams

* Double Stem T Beams

* Simple Span or Continuous for Live

* Harped or Straight/Debonded Strands




Bt Bridge

Capabilities

 Uses Modernized Finite Element Engine
e Stand Alone (no database required)

 Can Import Models into BrDR database




Features

* User friendly input

H Montana Bridge.brdx - AASI’are Bridge Design: m Concrete Desugn T:l‘

PESER )

ﬂ DesignInput | Design ﬂ
a
Praject B
Praoject Library
Geometry Number of beams: 4
Girder spacing: ] ft
Deck
Support skew: 0 Degrees
Typical Section Loads
Number of design lanes: 17
Beam Parameters
B Span Length !‘ '-!
Material Parameters
Beam Projection Left End—bl Right End |q—
Member Loads -
Control Options. =
Input Report Beam projection (in) |
Left end | Right end |
9.00 9.00
Supports:
|  Support | Supporttype |
» 1 Pinned = \
2 Roller -
Navigati, -
. N Buttons
Validation ‘ | -\J Back Forward >

AASHTOWare

Br Bridge




AASHTOWare

Br Bridge
Features g
* Import existing BrDR libraries

" [ Montana Bridge brdx - AASHTOWare Bridge Desigrm‘ »” /= » ! » C=HE=l >

Design Input | Design
a
[ mew -
[= Open T Import your existing BrDR library
E Save _
Appurtenance | Material | Frestr am shape | Vehicle
' B savesds Type: [1Beam - Wide Top Flange +
Print
R Top flange width
1 Top flange thickness
‘ Library
Top flange haunch 2 width —L Top flange haunch height
Configuration Top flange haunch 2 height
< Web thickness Depth
Help
i Bottom flange haunch height
B Close Bottom flange thickness
Bottom flange width
El et
Library =
Name Description Type Year Depth Web Top flange | Topflange |Bottom flang: | Bottom flang:| Top flange | Bottom
P P thickness thickness width thickness width haunch heigh | haunchl
rype T Zo g TypE T FgErCy T 2 2 2 = - 2 - G
Type MTS 36 --- 2" Grid Montana S... | Agency Defi... 2009 36.0000 6.0000 27500 48,0000 74000 34.0000 0.2000 q
Type MTS 45 - 2" Grid Montana S... | Agency Defi... 2009 45.0000 6.0000 27500 48.0000 74000 34.0000 0.2000 g
Type MTS 54 - 2" Gnid Montana S... | Agency Defi... 2009 54.0000 6.0000 27500 48.0000 74000 34.0000 0.2000
b | Type MTS 63 --- 2" Grid Montana S... | Agency Defi... 2009 63.0000 6.0000 27500 48,0000 7.4000 34.0000 02000
4| Il | 3
New Duplicate Delete
Strand grid:
Vertical distance H tal
Rowno. | No. of strands from bottom IR SR
- (in)
(in)
[ 1 16 2.0000 2.0000
2 15 4,0000 2.0000
3 16 6.0000 2.0000
4 10 8.0000 2.0000
5 4 10.0000 2.0000
6 2 12,0000 2.0000
7 2 14.0000 2.0000 = L
New Duplicate Delete -




Features

* Create your own templates
e s s sy s .~

i
n Design Input

L) New
& Open
H save
I Ey Save As
Print
Recent

Library

Design

% .9 =}

Set Reset Import

”

F" &€ B 9
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Configuration name: | New

Project

Project: New Project
Description:
Designer:

Date: 87/31/2017

Fi
Edition: AASHTO LRFD 7th 2015i

Configuration

Design vehicles

Help
ﬂ Close

& Ext

Design load:
Permit load:
Fatigue load:

Project Library

Vehicle

Geometry

Number of spans: 1

Number of beams: 2
Girder spacing:

Support skew:

Number of design lanes: 1

Spans
Span Length
(ft)
1
Supports
Support Support type
1 Pinned

2 Roller

Left end

Limit states: Strength-I, Service-I, Service-II

Beam projection (in)
Right end

Set button

Sets the current design project as the configuration of new design project

Reset button

Resets the new design project configuration to system default

Import button

Imports a design project brdx file as the configuration of new design project.

Export button

Exports the new design project configuration to a design project brdx file

“&') My Documents
4 |, AASHTOWARE
i. BrDRSS
J. PsDesign

—
__ MDT-Training.brdi

|_| Pedestrianbridge.brdi
| testl_Export.brdi

| training_Export.brdi

| trainingl_Export.brdi
¥ split-resist.png

. Configurationxml
| Libraryxml

| MDT_Trainingxml




Features

* |nputyv

i B Montana Bridge.brdx - A;S

alidation

ﬂ Design Input Design

| »

Project |:| Deck is included in beam shape
Deck concrete: Class A (US) -
Praject Library
Deck total thickness: 8 in
Geometry
Deck structural thickness: 75 in
| _
Deck & Deck reinforcement
Typical Section Loads Material: )
- Start distance Length End distance Clear cover Bar spacing
Beam Parameters Support Bar size . Measured from
- - if i) ") fin) (in)
Material Parameters /1,
Member Loads
Contral Options.
Input Report
New C
Deck overhang from beam centerline: 4167 ft
Haunch depth: 3 in
Edge of the haunch to edge of the beam: ] in
Composite deck
Slab interface
Interface type: | Intentionally Roughened hd
Compute
Cohesion factor: lksi A
Friction factor: 4
Ki1: &
K2: ksi gL
v
4] 1] | L
Validation [ On ﬁl ‘4 Back Forward >
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Features S/
e Design flexibility

B8 Montana Bridge.brdx - AAS are Bridge Design: @ Can -l » " . " ! » (e 0
liu Design Input | Design

52 i Beam |1 - _-'| ===

-
g SR — — - X © (= |
Design Design  Minimum strand - Specification Tabular Result Engine Delete Reset Eaan
input  review  design stress ratio . checks resuits  graphs  outputs "
Design run View results Input and Review BrDR
‘ R Description C_nllcal Pin
' run design ratio
b 1111 Type MTS 72 --- 2" Grid, 38 strands, G at left end = 3240 in v 104 @
1112 Type MTS 54 — 2" Grid, 102 strands, CG at left end = 24.27 in N ¥ 053 @
1112 Type MTS 62— 2° Grid, 44 strands, CG at left end = 28.31 in Multi ple lterations v 1 @
I

Spam:| 1 - Initial stress check —

Strand configuration

LA ] [ i — fiti)-allow —
= . T -
() Straight/Debonded e — flci)-allow
@ Harped X X g — fltop)
XX a 5 — fibottom)
g 24
Symmetry &8
© Mid span Instant Design )
. B e ]
(@) Left end |
©icten Feedback r e
S Location [ft]
| Harp | Distance Radius X
point (ft) (in) > Final stress check
* Left 5140 0.00 XX =
Right 5140 0.00 > — f(t)-allow
XK = flc)-allow
A XK = — ftop-t)
W w — f{bottom-t)
L X J & — fltop-c)
Beam shape: Type MIS 72 -—- 2™ Grid Y flbottom-<)
Location = €3.500 X X -4+
<
Non-composite Secticn P):Dperth_‘ % % 6 160
Number of Strands = e Location [f]
Lrea (&g) = XX
H.A. to bottom of beam =
N.&. to top of beam X i
S(top)
S (bot) A X
I{x) = €37085.3861 (in* b
. . X X
Composite Secticn Properties: X %
N.A. to bottom of beam = 52.610 (in) a4
N.Z. to top of beam = 19.330 {in)
W.3. to top of slab = 28.230 (in) AKX XA AN A A
S(top-slab) = €3763.334 (in~3) A A e 0. < *
5 (top) 5115.802 (in~3)
S s sececccncessssce
I({x) = 1456504.554 (in~4) [ R N N NN NoRON XN N E N NN |
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Features >/
 Same LRFD Spec Checker as BrDR

E Meontana Bridge.brdx - Design Run 1-I1.1 e - E@g

Specification checks
Articles
& [ AN articles v
Properties Apply Generate Format
| Bullet list |
Spedification filter Report
& {4 Superstructure Component Specification reference Pass/Fail A =
|| Prestress Calculations " 5.9.4.2.2 Tension Stresses Passad A
|_Jstage 1 " 5.94.2.1 Compression Streszes Paszed
|| Stage 2 +' 5.7.33.2 Minimum Reinforcement Passed
|1 5tage 3 v 5.7.3.2 Flexural Resistance (Prestressed Concrete) Passed
| +" 5.5.3.1 Fatigue Limit State - General Passed
| «" 2.5.2.6.2 Criteria for Deflection Passed
v 54.2.1 Compressive Strength Passed
+" 5.8.3.5 Longitudinal Reinforcement Passed
! +" 5.8.2.5 Minimum Transverse Reinforcement Passed
! v 5.8.4.4 Minimum Area of Interface Shear Reinforcement Passed
+" 5.84 Interface Shear Transfer Passed
+' 5.7.33.2 Minimum Reinforcement Passed
+" 5.7.3.2 Flexural Resistance (Prestressed Concrete) Passed
: +" 5.8.33 Nominal Shear Resistance Passed
" 5.8.27 Maximum Spacing of Transverse Reinforcement Passed
" 5.7.3.2 Flexural Resistance (Prestressed Concrete) Passed
v 5.5.3.1 Fatigue Limit State - General Passed
+' 5.8.27 Maximum Spacing of Transverse Reinforcement Passed
" 5.9.4.2.2 Tension Stresses Passed
+ 59421 Compression Stresses Passed -

N
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Features ),
e Tabular and Graphical Reports

E Montana Bridge.brdx - Design Run 1-I1.1 - = = &2 _|
e - 76.2
Specification checks  Tabular results | Result graphs
— MLL(+)-53-HL-93 (US)-Axle Load : 2245.694
=1 — MLL(-)-53-HL-93 {US)-Axle Load : 0.000
\/2 & Aopl LIZI-J MLL{+}-s3-HL-83 (US)-Truck + Lane: 3319.295
Properties — FPY | print — MLL{-)-s3-HL-93 (US}-Truck + Lane : 0.000
Graph Print = MLL(+)-53-HL-93 (US)-Tandem : 1710.645
MLL{-)-53-HL-93 (US)-Tandem : 0.000
— MLL(+)-53-HL-93 (US)-Tandem + Lane: 2784.24%
— MLL(-)-53-HL-93 {US)-Tandem + Lane : 0.000
3000 4 MLL(+)-s3-HL-83 (US)-Lane : 1073.601
— - — MLL(-)-s3-HL-93 {US)-Lane : 0.000
=
a
e -
2000 4
= -
Q
£
Q
= 1000
O T T T T T T T
Q 20 40 650 80 100 120

Distance [ft]

— MLL(#)-s3-HL-23 (US)-Axle Load — MLL{-}-s3-HL-93 (US)-Axle Load MLL(+)-s3-HL-93 (US)-Truck + Lane — MLL(-)-s3-HL-93 (US)-Truck + Lane — MLL{+)-s3-HL-93 (US)}-Tandem
MLL(-)-s3-HL-93 (US)-Tandem = MLL(=)-s3-HL-93 (US)-Tandem + Lane = MLL(-)-s3-HL-93 (US)-Tandem + Lane MLL(+)-s3-HL-93 (US)-Lane = MLL(-)-53-HL-93 (US}-Lane

= [ Moment - MLL(+}-53- | MLL{-)-s3- | MLL(#)-s3- |MLL{-}-s3- | MLL{+)-s3- | MLL{-}-s3- | MLL{+)-s3- MLL(-}-s3- MLL(+)-s3- | MLL{-}-s3-
[ Dead Load Span | Location | Distance | HL-83 (US)- | HL-93 {US)- | HL-03 (US}- | HL-93 (US}- | HL-93 {US)- | HL-03 (US)- | HL-93 (US)- HL-93 (US)- HL-93 (US)- | HL-93 (US)-
Live Load Axle Load | Axle Load | Truck + Lane | Truck + Lane | Tandem Tandem Tandem + Lane | Tandem + Lane | Lane Lane
[F] Design Ratio 1 1270 1270 87118 0.00 1,273.78 0.00 647.26 0.00 1,049.86 0.00 402,60 000 -
[ Critical (LRFD) | 1 2540 2540 153156 0.00 2,247.29 000 114811 0.00 1,863.85 0.00 715.73 0.00

& [ Shear r 1 3175 3175 178269 0.00 2,621.44 000  1,34365 0.00 2,18240 0.00 838.75 000 |
[[] Dead Load 1 3810 3810 188112 0.00 2,020.52 000  1,502.58 0.00 244198 0.00 930.40 000 |_
[T Live Load 1 5065 5065  2,243.65 0.00 3,316.19 000 170004 0.00 278158 000 107254 000 |
["] Design Ratio 1 5080 5080 224569 0.00 3,319.30 000 171065 0.00 278425 000 107260 000 |
[C] Critical (LRFD) 1 6350 6350 231237 0.00 343070 000 177232 0.00 2,800.65 000 111833 0.00

& [ Aial 1 7620 7620 224569 0.00 3,319.30 000 171065 0.00 278425 000 1,072.60 0.00
E Dead load I8 1 7635 7635 224365 0.00 3,316.19 000 170204 0.00 278158 000 107254 000
fru] L, 1 ol

.. -
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Features

 Export model and Import into BrDR
"B Morians e v - ARSHIGre ridas Desr PRI Coe o ™ L A

(2| ©

m Design Input | Design |
E ] B 1 - : — -
Bz § o = G ' X o
Design Design  Minimum strand . Specification Tabular Result Engine Delete Re:
input review  design stress ratio 1. checks results  graphs  outputs
Design run View results Input and Rev
T d design runs for importing into BrDR Critical
Description N . Pin
run design ratio
k111 Type MTS 72 --- 2" Grid, 38 strands, CG at left end = 3240 in W 104 @
1112 Type MTS 54 —-- 2" Grid, 102 strands, CG at left end = 24.27 in X 053 @
1-11.3 Type MTS 63 --- 2" Grid, 44 strands, CG at left end = 2831 in v 1 @ ‘
-
Strand pattern | Beam details B
Span:| 1~ Initial stress check
Strand configuration
? XX 04 o " — fiti)-allow
= . et
() Straight/Debonded X X — fici)-allow
@ Harped KX Fl — fitop) =
XX w 2 — f(battom)
KoK E
Symmetry W
X
XX -4
T T
N < 0 100 5
KX Location [f]
‘ Harp ‘ Distance Radius X X
paint 1ft) (in) Pt Final stress check
Left 5140 0.00 XX
Right 5140 0.00 X 0 — f(t)-allow
KK = fic)-allow
X X - — fitap-1)
XX N ] — flbottom-t)
KoK 2 — fltop-c)
Beam shape: Type MIS 72 --- 2™ Grid ;Y f(bottom-c)
Location = €3.500 XX 4
X
Non-ccmposite Secticn Properties: w W (‘1 1(‘m -
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Customizing
e Templates minimize input

Mw Project - MSHTOW;re'ge Design: Prestresse;l (‘te DesigTio;l _‘ * r r ’ ’ ’ u ’ = B |
ﬂ Design [nput | Design i 1 . Open new file

e 2 o B  E| 2. Enter default data in all windows

T —

= Open Set Reset Import Export R " .
3. Click Set button (saves config file to My Docs)
E Save
Configuration name:| New Project -f h I . I I
—_— 4. Export to save if you have multiple templates
Project .
- S. Import the template you want to start with
Description:
Designer:
Recent Date: @7/31/2017 [
E Import =
Libra LRFD specificat —— - — -
¥ Fdition: AASHT GU <[ L. v Computer » TASKFORCE(G) b PSTool-presentation ~ [ 44 || search PSToot-presentarion o]
Limit states: —
Configuration Organize v New folder =~ [ @
Design vehicles =
el Design load: & Local Disk (C:) n Mame Date modified Type I
elp Permit load: ;
Fatigue load: = TASKFORCE (6] 8 MDT_DEFAULT. brdx 7/31/2017 233PM  AASHTO
\l fseventsd
u Close
. ib '/ .Spotlight-V100 i
- Project Library J AASHTO
\ BrDR =
Vehicle |/ const-presentation r
. DesignTools
. GUI_Changes
Geometry || Other bridges
Number of spans: 1 ' PSTool-presentation
Number of beams: § | Release (BrDR Dev Build 03-Feb-2017)
Girder spacing: ;
Support skew: \ Test Bridges - 4 n ] 3
Number of design 1| oo s -
File name: - [BridgeDejignDocumentj(".br ']
Spans
[ Open ] [ Cancel ]
Span ‘l —— — =
J 1 Le?end | Right end 1
1
Supports
Support Support type
1 Pinned

2

Roller

1] 4
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Live Demo AU

« Span length = 130 ft
« Bridge Width = 32 ft

« Deck Thickness = 8 in
« Rail Type = W830

J5-4
-8 16-0 -8
{ evel el
L evel Fare of rall—. ! evel
. — SP00E~8] g about ) .y
"~ _ of o ceniers between foces ral ,_:'; Hoodway &
race of rall ¢ & Siructure © . PO
SIO0E~#S gt 645" centers—, L & ¥ £ Radis —,
N i m Too of eurb
SIDDE~#5 ot 73" oo ™, ok kih CIDDE~#4 | ongitudinal
h . . 1 oy » Curk bars
e EH \.. | % i Y
. — -
" ¥ ¥ i o_‘ & Y - hd L
A& __a__® & b __* — LN S P
— = Y
I = 1 prr
T — 2 Lng
- gl
5300~ Hoftom [ anglfudinal q."c-anr.'r:b s
Sars ot abad 87 canters F - "
Bors of aobad B cantar Tyoe MTS-63 Prest o
Concrete Seam Threaded Inser!
4-5 4-6
4-2 9-0 9-0 3-0 4-2
T t t T
®NOTE: Dimenston 0 = 11" at €& Brg.
es af fenth points) See TRANSVERSE SECTION
L ood e ! ot = o = 1 -0
Camber Dfagram Dwg Seale B o= -0



https://www.bing.com/videos/search?q=Great+Montana+Sheep+Drive&&view=detail&mid=1DB7EBBC0C3D71EEAF681DB7EBBC0C3D71EEAF68&FORM=VRDGAR

Future Enhancements (Phase 2)

« Line Girder Entry

* Design Entire Cross Section
« Add Schematics

« Save Individual Iterations

« User Control for Simple vs Continuous for
Live

« Stability and Transport Checks
« Camber Table







