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deck width and girder spacing to
bridge object with skewed
abutments
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Purpose

* Develop CSiBridge model that will illustrate how
to apply parameteric variation to deck width and
girder spacing to bridge object with skewed
abutments



Model Description

 The model geometry was created in CAD (see
the next page) the goal is to replicate it exactly
in CSiBridge.
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Base Deck Dimensions (Before Applying the Parametric Variation)



LEFT EDGE PARAMETRIC VARIATION
(ARC QF CIRCLE WITH CENTER AT
X=10m, Y=60m AND RADIUS QF 5&m]

5.000
10.000
BASE DECK
WIDTH

STATION 10m J

(X=0, Y=0]
GIRDER GEOMETRY:

G1. Xc=10, Yc=60, R=555
G2: Xc=10, Yc=60, R=575
G3: Y=05

G4: Y=-15

G5: Xc=10, Yc=-50, R=465

G6: Xc=10, Yc=-50, R=445 RIGHT EDGE PARAMETRIC VARIATION
(ARC OF CIRCLE WITH CENTER AT

Xc ... ARC X CENTER X=10m , Y=-50m AND RADIUS OF L3m)

Yo .. ARC Y CENTER
R .. ARC RADIUS



Station

5376

6.000

8.000
10.000
12.000
14.000
16.000
18.000
20.000
22.000
24.000
26.000
28.000
30.000
32.000
34.000
3b6.772

Coordinates of various points used to determine the parameteric
variations

Geometry
Control Point

Start of arc

Midpoint of arc

End of arc

Distances Measured in CAD

Layout Line to

Left Deck Edge |Right Deck Edge
b

a

8.019630
7.846380
7.350210
6.934000
6.595880
6.334370
6.148350
6.037050
6.000000
6.037050
6.148350
6.334370
6.595880
6.934000
7.350210
7.846380
8.354530

Layout Line to

-9.565370
-9.342300
-8.708350
-8.178950
-1.750740
-7.420660
-7.186450
-7.046540
-7.000000
-7.046540
-7.166450
-7.420660
-1.750740
-3.178950
-6.708350
-9.342300
-9.996820

Layout Line to |Layout Line to

=1
C

6.46301
6.29478
5.81282
5.40833
5.07960
4.82528
4.64433
4.53604
4.50000
4.53604
4.64433
4.82528
5.07960
5.40833
5.81282
6.29478
6.78812

GB
d

-1.97371
-7.75361
-7.14851
-6.63815
-6.22501
-5.90635
-5.68014
-5.54497
-5.50000
-5.54497
-5.68014
-5.90635
-6.22501
-6.63950
-7.14851
-7.75361
-5.38865

Distances Measured in CAD

Left Deck
Edge - G1
8

1.55662
1.55159
1.63739
1.52567
1.51628
1.50809
1.50402
1.50100
1.50000
1.50100
1.50402
1.50909
1.51628
1.52567
1.63739
1.55159
1.56641

G1-G2

f

2.07065
2.06440
2.04671
2.03209
2.02036
201138
2.00503
200125
2.00000
200125
2.00503
2.01138
2.02036
2.03209
2.04671
2.06440
208282

G2-G3

g

3.89236
3.73038
3.26611
2.87624
2555924
2.313590
2.13930
203479
2.00000
2.03473
2135930
2.31380
255924
2.87624
3.26611
3.73038
420529

G3-G4

h

2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000
2.00000

54-G5

4.36148
4.15758
3.57506
3.08800
2.69334
2.38872
2.17236
2.04303
2.00000
2.04303
217236
2.38872
2.69334
3.083800
3.57506
4.15758
475638

G5-GB
]
211223
2.10203
2.07345
2.05015
2.03167
2.01763
2.00778
2.00194
2.00000
2.00194
2.00778
2.01763
2.03167
2.05150
2.07345

2.10203
2.13227

G6 - Right
Deck Edge
k

1.59166
1.58328
1.55984
1.54080
1.52573
1.51431
1.50631
1.50157
1.50000
1.50157
1.50631
1.51431
1.52573
1.54080
1.55984
1.58328
1.60817



X
coordinate

-4.630
-4.000
-2.000
0.000
2.000
4.000
6.000
5.000
10.000
12.000
14.000
16.000
15.000
20.000
22.000
24.000
26772

Station

b.376

6.000

5.000

10.000
12.000
14.000
16.000
18.000
20.000
22.000
24.000
26.000
28.000
30.000
32.000
34.000
35,772

Geometry
Control Point

Start of arc

Midpoint of arc

End of arc

Calculated Parametric Variations

Deck width

a-b-13

458500
418925
3.05856
211295
1.34662
0.75503
0.33480
0.08359
0.00000
0.08359
0.33480
0.75503
1.34662
211295
3.05856
4.18923
5.35135

Offs et
(c+d)/2

-0.755350
-0.732415
-0.667845
-0.614310
-0.572704
-0.540535
-0.517905
-0.504465
-0.500000
-0.504465
-0.517304
-0.540535
-0.572704
-0.615585
-0.667845
-0.732415
-0.800265

LD-G1

e—"15

0.05662
0.0515%
0.03739
0.02567
0.01628
0.00909
0.00402
0.00100
0.00000
0.00100
0.00402
0.00909
0.01628
0.02567
0.03739
0.05159
0.06641

G51-G2

f-2

0.07065
0.06440
0.04671
0.03209
0.02036
0.01138
0.00503
0.00125
0.00000
0.00125
0.00503
0.01138
0.02036
0.03209
0.04671
0.06440
0.08282

G2-G3
g-—2

1.89236
1.730386
1.26611
0.87624
0.55924
0.31380
0.13930
0.03479
0.00000
0.03473
0.13930
0.31350
0.55924
0.87624
1.26611
1.73038
2.20529

53-G4

h-2

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

54-G5

-2

2.36148
2.15758
1.57506
1.08800
0.69334
0.38872
0.17236
0.04303
0.00000
0.04303
0.17236
0.38872
0.69334
1.08800
1.67506
2.15758
2.75638

(55-G6
1-2

0.11223
0.10203
0.07345
0.05015
0.03167
0.01763
0.00778
0.001594
0.00000
0.00194
0.00778
0.01763
0.03167
0.05150
0.07345
0.10203
0.13227

G6-RED

k—15

0.09166
0.08328
0.05984
0.04080
0.02573
0.01431
0.00631
0.00157
0.00000
0.00157
0.00631
0.01431
0.02573
0.04080
0.05984
0.08328
010817



Modeling Details



Bridge Object Data =

Bridge Object Name Layout Line Mame Coordinate System Units
o o ew v [owsa v
Define Bridge Spans
Span Start Station Length End Station Start End (@) By Station
Label m m m Support Support O By Length

Span 1 | 10.| 20. 30, || BABTH [BABTY

Modify
Delete
Delete Al
MNote: 1. Bridge object location is based on bridge section insertion point following specified layout line.
Bridge Object Plan View (X-1" Projection) Modify/Show Assignments
~
Uszer Dizcretization Points
Abutments
Morth Bents

In-Span Hinges (Expansion Jiz)
In-Zpan Cross Diaphragms
Superelevation

y Prestress Tendons

Girder Rebar

Staged Construction Groups

Point Load Assigns

ki Line Load A=s=igns hd

X Show Enlarged Sketch... | Modify/Show... |

[ ] Lock to Prevent Updating the Linked Model | 0K | | Cancel |




Variation Definition =

Units
Variation Name Deck Width Linear KN, m, €
Variation Definition
Point Segment Type and Point Type Distance Dim. Change Slope | Quick Start.
I Segment Iz From Pointin - 1) to Point(n} m m mJm
N v| 463 7.585

coc Insert Above

1 Start of Variation d 7585
2 Linear -4 71893 | nsert Below |
3 Linear -2, 6.0585
4 |Linear 0 5113 | Modify
5 Linear 2. 43455
6 |Linear 4 3.755 Delete
T Linear i3 3.3348
& |Linear 8. 3.0836 | Delete Al
9 |Linear 10, 3. |
Variation Sketch Dimension Change Sign
[] Use Egual Horizontal And Vertical Scales In Sketch
Switch Sign of All Dim. Change
£ >

Distance |:| Dm. Change Slope oK | | rancel




Variation Definition

Variation Name Offset Linear
“ariation Definition
Point Segment Type and Point Type Distance Dim. Change
T Segment Iz From Peint{n - 1) to Point{n} m m
|1 v| 463 07554

Start of Variation /
Linear -4,

Linear -2.

Linear

Linear

Linear

0
s
Linear 4.
3
&

Linear

| 0o | = | on | e ) a | R P

Linear 10.

“ariation Sketch
[] Use Equal Horizontal And Vertical Scales In Sketch

-0.7554
-0.7324
-0.5678
-0.5145
-0.5727
-0.5405
-0.5175
-0.5045
-0.5

Units

=

Dimenzion Change Sign

KN, m,

Y|

| Quick Start...

Insert Above

Inzert Below

Modify

Delete

Delete Al

Distance |:| Dim. Change |

M

Slope

>

Switch Sign of All Dim. Change

| Cancel




Bridge Section Variation Definition

Bridge Object Name
Span Label

Base Bridge Section Property

Bridge Section Variation Iz Defined By:

(@ User Definition

User Defined Variation For Steel | Girder

() Distance Measured from Start of Span

Define/Show Variations. ..

BOBJ1
Span 1

BSECZ

Dizplay Section

Show Base Section...

Show Section Variation...

(®) Distance Measured from Start Abutment

Parameter Variation

General Data

Total Vidth Dreck Width Linear
Girder Spacing Definition

Girder Space 51 G1-G2 Linear

Girder Space 52 G2-G3 Linear

Girder Space 53 G3-G4 Linear

Girder Space 54 G4-G5 Linear

Girder Space 55 G5-GS Linear
Slab Thickness

Top Slab Thickness (t1) Constant

Concrete Haunch + Steel Flange Thickness (12) Constant
Fillet Horizontal Dimension Data

1 Horizontal Dimension Constant

f2 Horizontal Dimension Conztant
Left Overhang Data

Cancel




Bridge Section Variation Definition =

Bridge Object Name BOBJ1
Span Label Span 1
Basze Bridge Section Property BSECZ
Bridge Section Variation Is Defined By: Dizplay Section
(® User Definition Define/Show Variations. .. Show Base Section...

Show Section Variation...

User Defined Variation For Steel | Girder

'1::1' Distance Measured from Start of Span i‘ Distance Measured from Start Abutment
Parameter Variation | A|

Left Overhang Length (L1} | LD-G1 Linear |
Left Overhang Distance to Fillet (L3} Constant
Left Owverhang Outer Thickness (15) Constant

Right Overhang Data
Right Owverhang Length (L2) | 35-RD Linear |
Right Owerhang Distance to Fillet (L4) Constant
Right Owerhang Outer Thickness (16} Constant

Live Load Curb Locations
Distance To Inside Edge of Left Live Load Curb Constant
Diztance To Inzide Edge of Right Live Load Curb Constant
Distance To Centerline of Median Live Load Curb Constant
Width of Median Live Load Curb Constant

Insertion Point Location
Offset X From Reference Point To Insertion Point I Offzet Linear I
Offset v From Reference Point To Insertion Point Constant E‘

Cancel



Final Generated Geometry



ﬂ' C5iBridge 2016 v18.0.1 Advanced w/Rating - model CV18.0.1 linear variation with & girders
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Coordinates of
the point in the
upper left accute
corner exactly
match those
previously
tabulated

[ @ CSiBridge 2016 v18.0.1 Advanced w/Rating - rmodel CY12.0.1 linear variation with & girders L = — O
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Coordinates of
the point in the
upper left accute
corner exactly
match those
previously
tabulated
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| 'ﬂ.‘ CSiBridge 2016 +18.0.1 Advanced w/Rating - model CV12.0.1 linear variation with & girders
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Y coordinate is
as expected

| @ CSiBridge 2016 v18.0.1 Advanced w/Rating - moedel CV18.0.1 linear variation with & girders L e — O >
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Wizard View Snap - Display
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Y coordinate is
as expected

la) C5iBridge 2016 v18.0.1 Advanced w/Rating - model CY18.0.1 linear variation with & girders
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