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AASHTOWare Bridge Design and Rating Training

LIB1- Libraries (BrD/BrR 6.5)

Libraries

Library Concepts
The libraries of BrD/BrR allow for the description of items that are standardized or used frequently in the

description of a bridge or by analysis events. The libraries of BrD/BrR currently define the following
items:

Steel Shapes

Prestress Shapes

Timber Shapes

Factors

Vehicles

LRFD Substructure Design Settings

Materials (steel, concrete, etc.)

Appurtenances (parapets, medians, railings, etc.)
Connectors (bolts, nails)

BrD/BrR is pre-loaded with library items selected by AASHTO. These items were taken from various
sources including the following:

o AASHTO LRFD Bridge Design Specifications
o  AASHTO Manual for Bridge Evaluation
o  AASHTO Standard Specifications for Highway Bridges
o  AASHTO Standard Specifications for Transportation Materials
o AISC Manual of Steel Construction
e  PCI Precast Prestressed Concrete Bridge Design Manual
Library Types
Three types of library items:
Standard Items added to database by AASHTO. Standard library items are not editable.
Agency All items added to the library by a user.

User Defined Only available for vehicles.
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Using Library Data

Two methods to use library items:

Linking  Library item associated with a bridge component or analysis event. If the library item is
modified then the updated data is used by the bridge component or analysis event.
(Factors, Vehicles)

Copying Data from library item copied from a library item to a bridge item. A change in the library
item has no effect on bridge items that use data previously copied from library item.
(Steel Shapes, Prestress Shapes, Timber Shapes, Materials, Appurtenances, Connectors,
Factors)

Linking is used to reduce amount of data stored in database for items that are unlikely to be modified.

Library Security

e Library access can be restricted for read, write, create, and delete access.
Access restrictions apply to all libraries for a given user or group of users.
e Limit number of users with write, create, and delete access.
» Reduce possibility of incorrect data.
» Reduce duplicate items and inappropriate items.
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Library Explorer

The Library Explorer is used to navigate the various libraries. The tree control in the left pane organizes
the libraries. The item selected in the tree control determines the library items to be listed in the right
pane of the window.

(il Library Explorer EI
=1 Steel Shapes Name Description
[:| Rolled Beamn 1905 to 1935 | Built 1905 to 1936 - steel unknown
r‘_—l Channel 1938 to 196 | Built 1938 to 1963 - steel unknown
D Angle AASHTO M 9 AASHTO M S401961) or ASTWM A F(1967)
D Tee AASHTO M 9| AASHTO M 95(1961) or ASTM A S4(15965)
AASHTO M 9| AASHTO M 96(1961) or ASTM A B(1961)
HD P5Shapes AASHTO M1 | AASHTO M 188 or ASTM A 441- =4" to 8" thick
- IBeams After 1963 | Buit after 1963 - steel unkown
-] Wide top flange ASTM 4242 | ASTM A 242  3/4” thick and under
-0 Marrow top flange ASTM A242 -| ASTM A 242 - over 1 1/2° to 47 thick, inclusive
[_]..D Box Beams ASTM AZ242 -| ASTH A 242 - over 347 to 1 1427 thick, inclusive
-] Rectangular void ASTM AZE | ASTH A 38

ASTM A440 -| ASTM A 440 - 3/47 thick and under
ASTH A440 -| ASTH A 440 - over 1 1427 to 47 thick, inclusive
ASTH A440 -| ASTH A 440 - over 347 to 1 1427 thick, inclusive

-2 Circular void
#-27 Tee Beams

&-E U Beams ASTH A441-| ASTH A 441 - over 3/4" to 1 1/2" thick, inclusive
=0 Timber Shapes ASTM A441 -| ASTM A 441 - 3/4” thick and under
&-1 Rectangular ASTM Addd -| ASTM A 441 - over 1 1427 to 47 thick, inclusive
[—][:l Factors ASTM Ad41 -| ASTM A 441 - over 47 to 8" thick, inclusive
I:l LRFD ASTM A514 - ASTM A 514 - over 2 1/27 to 4" thick, inclusive
5.0 LFD ASTM A514 -| ASTM A 514 - 10 2 1/2" thick, inclusive
.0 LRFR ASTM A517 | ASTM A 517 all thickness
413 Vehicles ASTM A572 -| ASTM AS72 - 3/4" and under, Fy=50 ksi

ASTM ASTZ -| ASTM A 572 - over 1 1427 to 47 thick, inclusive

a-( Standard Gage ASTM AST2 | ASTM A 572 - 1 172" thick max, Fy=55 ksi

-1 Non-Standard Gage ASTM ASTZ | ASTM A 572 - 1 172" thick max, Fy=45 ksi
(-1 LRFD Substructure Design Settings [ ASTM AE72 -| ASTM A 572 - 1 thick max, Fy=80 ksi
-2 Materials ASTM ASTZ | ASTM A 572 - 1/2” thick max, Fy=65 ksi

a ASTM AS83 -| ASTM AS583 - 4" and under, Fy=50 ksi

D Concrete ASTHM ASES -| ASTH A 588 - over 47 to 5" thick, inclusive

ASTH ASES -| ASTM A 588 - over 5" to 8" thick, inclusive
ASTM AD4 - | ASTM A 94 - 1 1/8" thick and under
ASTM AS4 - | ASTM A 54 - gver 1 1/8" to 27 thick, inclusive

[:l Reinforcing Steel
I:l Wearing Surface

D Weld ) Grade 100 - | AASHTO M270 Grade 100 - over 2.5 to 4" thick
“D Prestressing Strand Grade 100 < | AASHTO M270 Grade 100 up to 2.5” thick, inclu
-0 Timber Grade 100W | AASHTO M270 Grade 100W - over 2.5" to 4” thi
¢ @] Sawn Grade 100V | AASHTO M270 Grade 100W up to 2.5 thick, inc.
-3 Soil Grade 250 | AASHTO M270M Grade 250
223 Appurtenances Grade 345 | AASHTO M270M Grade 345
0] Parapet Grade 345W | AASHTO M270M Grade 345W
- Grade 35 AASHTO M270 Grade 35
-1 Median
i Grade 435W | AASHTO M270M Grade 435W
"D Railing Grade 50 | AASHTO M270 Grade 50
-] Generic Grade S0W | AASHTO M270 Grade S0W
- Connections Grade 690 - | AASHTO MZ70M - over 65 to 100 mm thick, incl
-] Bolt Grade 690 < | AASHTO M270M Grade 680 up to 65 mm thick, |
I:l Mail Grade §90W | AASHTO M270M - over 65 to 100 mm thick, incl
=53 Corrugated Deck Grade 630V | AASHTO MZ70M Grade §80W up to 65 mm thick

Grade 7T0W | AASHTO M270 Grade TOW
Prior to 1905 | Built prior to 1905 - steel unknown
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Exercise 3
Add Steel Material Library Item

1. Select the tree item Materials/Structural Steel/Agency in the Library Explorer as shown below.

EID Materials

: ED Structural Steel
. L.[07] Standard

= gency

ED Concrete

2. Select File/New from the menu. A Library — Materials — Structural Steel window will appear.

3. Select the system of units using the radio buttons and then fill in the structural steel information as
shown below. Note that the name must be unique among all structural steel library items.

i Library - Matenials - Structural Steel E\@
Store units as Library
Name: Steell @ s Standard
=1 5l @ Agency Defined

Description; AASHTO M270 Grade b

tdaterial Properties
Specified minimum yield strength (Fy) = 50.000 ks
Specified minimum tensile strength [Fu) = 70.000 ksi
Coefficient of themal expansion = 0.0000085000 4 ¢
Density = 0.4300 ki

Moduluz of elasticiyy = 23000.00 et

[ Save | [ Close

4. Click Save. The new structural steel material will now be listed in the right pane of the Library
Explorer for the tree items Materials/Structural Steel/Agency and Materials/Structural Steel.
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Add Concrete Material Library Item

1. Select the tree item Materials/Concrete/Agency in the Library Explorer as shown below.

EID Concrete
(27 Standard

=] Agency |

l:l Reinforcing Steel

2. Select File/New from the menu. A Library — Materials — Concrete window will appear.

3. Select the system of units using the radio buttons and then fill in the concrete information as shown
below. Note that the name must be unique among all concrete library items.

(il Library - Materials - Concrete E\@
Name: | B S_tore units as Library
@ s Standard
Description: F5 6.5 ki ['c = 5.5 ki i 5l @ Agency Defined
Specified Compressive Strength at 28 Days [fg) = B.500 ksi
Initial 5 pecified Compressive Strength (o] = 5.500 lsi
Coefficient of Thermal Expansion = 0.0000080000 4 ¢
Diensity (for Dead Loads] = 0.150 ke
Density [for Modulus of Elasticity = 0.150 kcf
Modulus of Elasticity = 4887.73 ksi
Iritial Modulus of Elasticity = 4436.08 ksi
Poizson's Ratio = 0.200

Composgition of concrete = | Mormal -

Modulus of Fupture = 081 kesi
Shear Factor= 1
[ Save ] [ Close

4. Click Save. The new concrete material will now be listed in the right pane of the Library Explorer for
the tree items Materials/Concrete/Agency and Materials/Concrete.
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Add Parapet Library Item

1. Select the tree item Appurtenances/Parapet/Agency in the Library Explorer as shown below.

-1 Appurtenances
- -1 Parapet
- [ Standard

=T seros

+l:| Median

2. Select File/New from the menu. A Library — Appurtenances — Parapet window will appear.

3. Select the system of units using the radio buttons and then fill in the parapet information as shown
below. Note that the name must be unique among all parapet library items.

i Library - Appurtenances - Parapet E\@
Store units as Library
Mame: Parapet @ s Standard
=1 Sl 2) fgency Defined

Description;  Standard Jersey barier

All dimensions are in inches

q_i Additional Load = Kipdtt
2.0000 Parapet unit load =
12,0000 N | n 7.0000 0.150 ket
Reference ™1 Eﬂ?dwa}' Calculated Properties
Line * (0.0000 Hracs Met centroid [from
' reference linel =
13.0000 7880 i
¥ 5
r  1000m Tokal load
}E 0.505 kip/ft
Back Front 4 30000
[ Save | I Close

4. Click Save. The new parapet will now be listed in the right pane of the Library Explorer for the tree
items Appurtenances/Parapet/Agency and Appurtenances/Parapet.
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Add Vehicle Library Item

The Vehicle Library now has a new library type called ‘User Defined’. This library allows users to add

their own vehicles.

1.

Select the tree item Vehicles/Standard Gage/Agency in the Library Explorer as shown below.

|_:_|{:| Yehicles

=1 Materials

El{l‘l Standard Gage

. L.[07] Standard

: i/ 7] User Defined
l:l Mon-5tandard Gage
-2 LRFD Substructure Design Settings

2. Select File/New from the menu. A Library — Vehicle window will appear.

3.

Select the system of units using the radio buttons and then fill in the vehicle information as shown
below for all items not on the tab control. Note that the name must be unique among all vehicle
library items. The checkboxes inside the Design and Rating groups are used to filter the vehicle
during an analysis event based on the type of event and the type of analysis engine selected.

Truck Tandeml Lane

(il Library - Standard Gage Vehicle E\@
Store unitz az Library
Mame; == @ us Standard
- — i 5l @ Agency Defined
Description: AA5HTO H 20-5 16 Loading. 1344 Edition Wiz Bt

Axle No. | Axle Load| Gage dist. | Wheel Contact Axle Spacing (ft)
(kip} (ft) Width (in} ) .
Minimum Maximum D Notional Yehicle
1 2.00 5.00 10.0000 R atifig
2 32.00 6.00 20.0000 14.00 14.00 [V] LRFD
3 32.00 6.00 20.0000 14.00 30.00 [¥] 85D ALFD
[FILRFR
Dezign
Totals: F2.00 28.00 44.00 LRED
Mew ] [ Duplicate ] [ Delete ] [C]ASDAFD
[ Save ] [ Cloze

Last Modified: 7/31/2013 LIB1

4. Click the New button to add an axle to the vehicle.

-7

5. Enter the first axle’s dimensions. (Axle spacing is not applicable for the first axle.)
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6. Repeat steps 4 and 5 for each additional axle.

7. Select the Lane Tab.

8. Enter data on the Lane tab as shown below.

(il Library - Standard Gage Vehicle E\@
Store unitz az Library
MName: Wehicle 1 @ us Standard
- — i 5l @ Agency Defined
Description; AA5SHTO H 20-5 16 Loading. 1344 Edition Wiz Bt

Truck | Tandem | Lane

Load per axle line

Unifarm Lane Load = 0.640 kip/ft [T Motional Wehicle

Concentrated Load for Moment = 18.0 kip Rating
LRFD
Concentrated Load for Shear = 26.0 kip SR
[C]LRFR

D;&dd a second, equal magnitude concentrated load in )
ione other span ta determing masimum negative Design
imoment for continuous spans i LRFD

[T ASDALFD

Save ] [ Cloze

9. Click Save. The new vehicle will now be listed in the right pane of the Library Explorer for the tree
items Vehicles/Standard Gage/Agency and Vehicles.
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