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INTRODUCTION

BDSPOST is a collection of routines used to perform post-processing tasks on
BDS output files. The Shear Modification of Skewed Girders routine magnifies
the shear for skewed concrete box girders using the method outlined in Caltrans
Bridge Design Aids 5-31. The Plastic Hinging on Superstructure routine checks
shear and bending moment for column plastic hinging on the superstructure.
The Load Combinations routine combines shear and bending moment from BDS
output files according to user-specified criteria.

The online help file and graphical interface is shown in Section B. Verification
problems are included in Section C. Additional information is contained in the
following files installed in the program directory.

License.txt - The license agreement contains the terms and conditions for
use of this program and documentation.

Readme.txt — The installation instructions, copyright notices and version
history is contained in this file.

The following steps are recommended for users new to the program or specific
features.

1. To learn how to use the program, view the Flash Demonstration Movie
that is installed along with the program and read the "Instructions" section

of the help file.

To apply this program to a specific problem, find a similar case in the Verification
Problems section of this document. Run the program to see if you can reproduce the
results. If your problem varies significantly from the Verification Problem, you should
perform manual calculations for verification.
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ONLINE HELP FILE

Bdspost help
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GRAPHICAL INTERFACE

|__BD% Post-Processing Program i - IDIEI

File \iew Reset Halp

—POST-PROCESSIMG OPTIOMS

tagnifies the shear from ;I
* Shear modification of skewed girders BOS autput files for skewed
concrete box girders uzing
i BDS load combinations the method outined in
- Caltranz Bridge Design Aids
= Column plastic hinging on superstructure 5.7 _I

—LMITS
Build .
i+ Englizh  Metic Database Continue
| Mo input file specified | Mo databaze file specified | Mo output file specified

i, BDS Load Combinations - 0] =]

File Yiew Help

i, Shear Modification = 0] x|

Fil=  \iew Help

|21 MNurmber of load cormbinations
—SHEAR STIRRUP SIZE

— LOAD COMEINATION WO 1

Typical Intetior Girder: [#43 - et T
actor oad Description
Obtuze Exterior Girder: I vI
Ha 0 Dead load shear and maoment
_CKEwW AMGLE 0 Trial 1 shear and moment
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Nurnber angle I 0 Secondary prestress shear and maoment

| = | - »
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Fil=  \iew Help

=10 |

—LOAD COMDITION
Factor L oad Description
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VERIFICATION PROBLEMS

BDSPOST will be verified using a BDS output file from the Terminal Way
Overhead. The Terminal Way Overhead is a 4 span CIP/PS box girder bridge
with supports oriented at varying skew angles. The BDS model configuration is
shown below.

|‘ 136.7 | 129.6 e 131.3 o« 102.5 ,|
I I

L L1 L] L1 L
Abut 1 Bent 2 Bent 3 Bent 4 Abut 5
Location Skew
(Degrees)
Abutment 1 20.00
Bent 2 38.98
Bent 3 30.00
Bent 4 20.81
Abutment 5 13.69
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Shear Modification of Skewed Girders

The shear modification of skewed girders will be calculated with the BDSPOST

program. First a BDS run of the Terminal Way Overhead is completed and stored
in the BDSENG.OUT file (not shown). Next, BDSPOST is used to create the
BDSENG.DAT database file (See sheets C-7 and C-8) from the BDSENG.OUT file.
In the same BDSPOST run, the next step is to select the post-processing option for
shear modification and proceed to the appropriate input form. The shear
reinforcement is specified as #6 U stirrups and the skew angles at the supports are
entered. The BDSPOST program is then used to calculate the required stirrup
spacing. The BDSPOST output file, BDSPOST1.0UT, is shown on sheets C-4 thru

C-6. Hand calculations are shown below to verify the BDSPOST calculations.

Check skew factors per BDA 5-31 (See sheet C-3)

Member | End | Girder | Corner | Factor
1 [ Exterior | Obtuse | 1.0 + 0.02 x 20 = 1.400
[ 1stInt | Obtuse | 1.0 + 0.00333 x 20 = 1.067
[ Exterior | Acute |1.0-0.0143x20=0.714

Calculate required stirrup area

(skew factor )[\;Lj Vg

s 60d(no ofgirders)

Aymin =50 x by, /f,

S:As[/AV

brmin = 625 x (A, / 8) x 12/ (f)* > 12 in

f'c = 4000 psi

$=0.9

d=0.8x72=57.6in

no of girders = 6
A, =0.44x2=0.88in
A, /s (min) =50 x 12 /60000 =0.01
s (max) =24 in

Member 1, End 1 => Vu = 2955 kips, Vc = 2436 kips

Member | End | Girder | Corner A//s S Pmin
1 i Exterior | Obtuse 0.104 8.4 12.4

[ 1st Int | Obtuse 0.051 17.1 12.0

[ Exterior | Acute 0.010 24.0 12.0
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Plastic Hinging on Superstructure

The plastic hinging on superstructure will be determined with the BDSPOST
program. First a BDS run of the Terminal Way Overhead with pinned supports at
the top of columns is completed and stored in the BDSPIN.OUT file (not shown).
Next, BDSPOST is used to create the BDSPIN.DAT database file (See sheets C-15
and C-16) from the BDSPIN.OUT file. In the same BDSPOST run, the next step is
to select the post-processing option for plastic hinging and proceed to the
appropriate input form. The load factors and column plastic hinging moments are
entered. The BDSPOST program is then used to perform moment distribution using
the FRAME2D routine. Finally, the internal loads are combined in accordance with
the load combination factors. The BDSPOST output file, BDSPOST3.0UT, is
shown on sheets C-11 thru C-14. The SAP2000 program is used to verify the
moment distribution calculations performed by the FRAME2D routine.

e SAP2000 model (file = bdspost2.sdb)

Abut 1 Bent 2 Bent 3 Bent 4 Abut 5
Location Moment
(k-ft)
Bent 2 63342
Bent 3 63288
Bent 4 63753
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SAP2000 moment diagram

1
39747.65 [-23574.35

30732.87 [ -32855., 13
27644, 80 ;36]@6 20
;I

FRAME2D / SAP2000 Comparison

Location FRAMEZ2D SAP2000 %DIFF
Bent 2 22979 23574 2.6
40363 39768 15
Bent 3 32252 32555 0.9
31036 30733 1.0
Bent 4 36021 36106 0.2
27732 27647 0.3

The output from FRAME2D is within 3% of the output from SAP2000 which is
considered acceptable.
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