GEOPAK Road for Bridge Exercise 14-5 Girder Layout

Exercise 14-5

Given the tie station and the layout lengths for a horizontally curved bridge it is possible to
layout the girders for the bridge and determine the quarter/tenth point deck elevations along
those girders. This group exercise uses COGO to obtain these elevations for Span (1-2). The
information from Exercises 14-1 through 14-4 serves as the basis for this exercise. Portions of
Exercise 14-4 are repeated so the needed COGO elements are available. The figure at the end of
this exercise shows various helpful dimensions for the span.

1. Open the MicroStation file t:\br-proj\a_geopak\d5\j5p0100\data\plan_50 j5p0100.dgn.
Window in on the intersection of the two alignments so Route 50 stations 465+00 to 468+00
are visible.

2. Enter Coordinate Geometry using Job Number 100 and Operator Code cu:

3. This and the next 4 steps are a repeat of portions of Exercise 14-4. If you have just
completed that exercise you may skip to step 8.

The centerline for the bridge is located 44’ to the right of centerline of the median. The tie
station is at Route 50 station 466+04.6, which locates where the transverse centerline of
Bent 2 intersects the centerline of the eastbound lane, which is 42’ to the right of the chain
ROUTES0.

Use Tools > Locate > On Element to store point BT2 at chain Route50 station 466+04.6
and a 42’ offset. The dialog with the proper settings is shown below:

e

Locate Point: [ET2

[T Auto Increment

On Chain_¥ |

BIGHORM
EBL
RAMP1
RAMP3

Station vI |4EEE+EI4.E
[ Hear I

¥ Offset: |42
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Exercise 14-5 Girder Layout

4.

The bents are parallel to each other and are based

on the skew of Big Horn Dr. relative to Route 50
where the two alignments intersect.

The result is a right advance skew of 10° 49°.
Store two points (SK1 and SK2) to define the
direction of the bents from left to right.

To do this Locate point SK2 at the intersection
of the BIGHORN and ROUTES0 chains
(Tools > Intersect), as shown to the right. After
filling in the dialog as shown, click on Intersect
to store the point.

Close the Intersect Tool dialog.

Locate point SK1 100” from SK2 along a
direction 10° 49’ to the left of a point to point
line from SK2 to the center of curve Route50-1
(Tools > Locate > Traverse). The dialog box is
shown below. Note: Since the circled field in the
dialog is not large enough to show its full value,
the complete content for the field is shown in the
text box to the right of the dialog.

ELDEHI:E Traverse
Locate Pairt : | Sk

[T Elevation On
[ Side Shaot Mode

GEOPAK Road for Bridge
_ (o] x|
Locate Point | 5K.2
[T Auto Increment By | 1
~ Intersect Element
[EIGHORN =] Chain |
Offzet
’7 I Distance [ 00000000
— With Element
[ROUTEED =] Chain |

Offzet
’7 r Distar‘u:el -9, 24 E5000

— Direction Gualifier

Mear Point I Puaink I

=101 x|

— Station Point

Mame : | Sk2 Equatel
Elexyation : IEI.EIEIEIEIEIEI

Station Height ; I I ] ]

— Direction

7~ NG
PaToPb | [5KZ [cCROUTE ) - | [To48

[T Offzet Distance : | I

— CC ROUTES50-1

— Digtance

Digtance I 100

Zenith dnale I b Fad Height ; I I ] ]

After filling in the information click on Locate to store the point. Close the tool once the

points is stored.
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GEOPAK Road for Bridge Exercise 14-5 Girder Layout

5.

The location of the bents is based on layout lengths along the centerline of the eastbound
lane. Storing a chain at this location will make it easier to locate the bents. Since this line is
located 42’ to the right of chain ROUTESO, the store chain from offset chain command is
used. The dialog for this command is located in the COGO menu Element > Chain > Store
> Offset Chain and is depicted below.

£ Store Offset Chain I ] S
Chain Mame: [EBL
Offset: | 42
Beginning Point M ame: | EBCL1

Beginning Curve M ame: | EBL1

Feference Chain

Chain Name: [ROUTESD =] [§

v Begin Statior: | 465+00.00 ik
End Station: | 467+00.00 i

Fill out the top of the dialog box as shown, select ROUTESO0 as the Reference Chain, and
press Store Chain. Close the tool once the chain is stored.

Before storing the points for the transverse centerline of the other bents you need to know the
distance from the centerline of bearing of the end bents to the adjacent intermediate bent.

Based on BM 3.55.3.1-3 (shown below), that distance is based on the layout length for the
appropriate span using the equation under the first span in the figure which is:

Layout length - Bg - 3%%”

Beam length = Beam length =
layout length - 7" % % layout length — 7" % %
7Y (Min.) (Typ.)
Dim "Be” * Dim. “Bi” 317 (Min.) (Typ.)
J 2} (5" Min.) (Typ.) % @ Int. Bents
Fill Face of ‘.’I |
End Bent —f- . | |
b .
.
’ . ¢ Bearing —| | .
N be—1—¢ Bearing 9 -:-_ ] = ¢ Bearing ..
( 21 ) 5 o[
cos skew &z J ¥k | le—¢ Bent ¢ Bent —
Layout length - "Be” - 35" % % Layout length % %

Integral End Bents

For this bridge Be =5 %" and Be + 3% =97 = 0.75’. The layout lengths are 35" — 46" -35’.
Thus, the distance from the centerline of bearing of the end bent to the centerline of the
adjacent intermediate bent is: 35" — 0.75” = 34.25’.
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Exercise 14-5 Girder Layout GEOPAK Road for Bridge

7. Use Tools > Locate > Point on Curve to relocate points, BT1, BT3, and BT4 where the
centerline for each bent crosses curve EBL1. The distances along the curve are given in
the following table.

Point Dist. along EBL1 fromtie  Direction

BTl 35°-0.75" =34.2% + (clockwise)
BT3 46.0° - (counterclockwise)
BT4 46’ +35-0.75" =80.25’ - (counterclockwise)

The dialog for storing point BT1 is shown below.

i
Locate Paoint: |ET1

[T Auto Increment

Point On Curve: I BT2

Center Paint: | CC EBL1
+ ¥ | Length « |[54.25
[T (Gffeek I

Locate

Close the Locate Point on Curve tool once the three points are stored.

8. Since the location of the girders is determined relative to the centerline of the structure, the
next step is to store a chain parallel to the baseline, offset 44’ to the right, as previously
determined. To do this, go to Element >Chain > Store > Offset Chain to bring up the
dialog shown to the right. Use the following information:

Field Value =10l x|
Chain Name EBBR Chain Mame: |EBER
Offset _ 44 Offzet: | 44
geg!nn!ng E:Olnt N’\?me Egggll Beginning Paint Mame: [ EBERT
eginning Curve Name - . _ _
Station Range Checked Beginning Curve Mame: |EBBH 1
Beginning Station 465+00 Reference Chain
Ending Station 467+50 Chain Name: [ROUTESD x| [¥
Reference Chain ROUTES0 [+ Begin Station: | 465+00,00 @

End Station: | 457+50.00 i

When finished, click on the Store Chain button.

Close the Chain > Store > Offset Chain dialog box
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GEOPAK Road for Bridge

Exercise 14-5 Girder Layout

9. For a curved concrete girder bridge, the girders run parallel to a chord running between the
bents. The endpoints for the chord are located where the centerline of structure intersects the
fill face for each end bent and where it intersects the transverse centerline of each
intermediate bent. These points will be located for all four bents. Use the Intersect Tool
(Tools > Intersect) to store these four points using the information shown below:

Intersect Element (Lineg)
Point Pato Pb Offset
BTl SK1toSK2 +1.75
BT2 SK1toSK2 0

BT3 SK1toSK2 0

BT4 SK1ltoSK2 -1.75

The dialog to store the first point is shown below.

2 Intersect Tool

EBEBFR1
W Auto Increment By I 1

Locate Paoint

With Element (Chain)
Chain Offset
EBBR 0
EBBR 0
EBBR 0
EBBR 0

=101 =]

— Interzect Element

Puairt I BT1

Line I

— Dlirection

PaTaoPb I | 5K

=

]

— Offzet

¥ Distance I 1.75000000

— %fith Elerment

.

Chait I

Dffzet
’7 | Distancel ) [

— Direction Qualifier

Mear Point I

Clicking on the Intersect button will store each point.

Two more points need to be stored to layout the girders at the center of bearing for the left

most girder.
Intersect Element (Line) With Element (Point to Point)
Point Point Pato Pb Offset Point To Point Offset
1101 BTl SK1ltoSK2 0 EBBR1 EBBR2 -19.3125
2101 BT2 SK1ltoSK2 0.75 EBBR1 EBBR2 -19.3125
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Exercise 14-5 Girder Layout

GEOPAK Road for Bridge

10. Since the bents are parallel to each other and are not at a constant skew to Route 50, the
transverse direction of the bents need to determined. Two points were stored previously to
define this direction from left to right (SK1 and SK2). However, for the deck elevations, the
bearing needs to be from right to left. Reversing the order of the points will give that
bearing, which can be determined using the inverse command (Tools >Inverse). The dialog

box for that command is shown below:

£ Inverse Tool x|
Point List | 5K2 SK1 |
[T Distance Along Chain | Select |

|rverse |

Enter the points as shown above and click on the Inverse button. The bearing is displayed in
the COGO output window as N 6" 32* 31.32” W, with the accuracy determined by the Angle
Seconds in the GEOPAK Road > User Preferences dialog shown below.

i
Unit Spster: _English vI Dutpu:_t__.f._g_g_l_.ir_ggy
Distance:; 39123 v|
Coordinates: =y bl I
Station: 9+99(3).12 - |
Directior: _Bearing bl I
. Angle Seconds: 979'9.12 - |
Station:  12+34 |
“whorking Directon: | Q

FEeature Preferences. .

COGO Preferences...

ok

[T Show this dislog at GEDPAE, startup

Cancel

The Distance setting in the above dialog controls how many decimal places will be displayed

for the deck elevations. Set it to 3 decimal places as shown above.

The Station setting in the above dialog controls how many decimal places will be displayed

for station values.

If you wish to see the bearing with a different accuracy than what was displayed before,
change that value as well and click OK. To see the bearing with the new setting, click on the

Inverse button in the Inverse Tool a second time.

Close the Inverse Tool dialog.
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GEOPAK Road for Bridge Exercise 14-5 Girder Layout

11. Before calculating the deck elevations, we need to know the stations where a line parallel to

the transverse centerline of the bents and going through the center of bearing crosses the
ROUTESO chain. To determine these values points are stored at these locations and the
inverse tool is used to find the station values. Use the Intersect Tool (Tools > Intersect) to
store these two points using the information shown below:

Intersect Element (Line)With Element (Chain)

Point Point PatoPb  Offset Chain Offset
STA1l 1101 SK1to SK2 0 ROUTES50 0
STA21 2101 SK1to SK2 0 ROUTES50 0

The dialog to store the first point is shown below.

=

Locate Point | STATT
[T Auta Increment By |1

— Interzect Element

Puairt I 1101 Line I
— Dlirection
PaToPb | [SK3 [5K2 1
— Offzet
[ Distancze I L1 ]
— %fith Elerment

[ROUTEED =] Chain |

Dffzet
’7 | Distancel 19, 34 25000

— Direction Qualifier

Mear Point I Puaint I

Clicking on the Intersect button will store each point.

Use the inverse tool to find the station for these two points STA11 and STA21 along
ROUTES0.

You should obtain the following results:

Point X Y Station/Region Offset Distance
STAl11 1,700,117.193 999,294.825 465+62.0769 1  0.000

33.506
STA21 1,700,150.567 999,291.855 465+95.5829 1 0.000
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Exercise 14-5 Girder Layout GEOPAK Road for Bridge

12. The deck elevations can now be calculated using the key-in commands. The easiest way to
generate the commands is by using the COGO Editor (Edit > Editor). The dashes at the end
of the lines in the BEAM command indicate that the command continues on the next line.

BRIDGE A4187

PROFILE ROUTESOPR

TIE 30

SE 465+34.75 LT -5 RT 5

ALI ROUTESO0

PIER BK N 6 32 31.32 W AH N 6 32 31.32 W
SPAN 1 46562.0769 46595.5829 4 + P

FC 23.25 64.75

BEAM 1101,2101 FROM 1 SPS 4.0836 1 SPS 3.052 -
1 SPS 4.0836 1 SPS 3.0307 -
1 SPS 4.0836 1 SPS 3.0307 -
1 SPS 4.0836 1 SPS 3.0307 -
1 SPS 4.0836 1 SPS 3.052 -
1 SPS 4.0836 -
TO 1 SPS 4.0836 1 SPS 3.052 -
1 SPS 4.0836 1 SPS 3.0307 -
1 SPS 4.0836 1 SPS 3.0307 -
1 SPS 4.0836 1 SPS 3.0307 -
1 SPS 4.0836 1 SPS 3.052 -
1 SPS 4.0836

END SPAN

13. The calculated deck elevations are written to a text file called a4187-1.txt, with the name of
the file controlled by the name given in the bridge command and the span number given in
the span command. This file is located in the working directory.

An example is shown below:

Bridge Deck Elevation.

Bridge A4187
Span A4187-1 465+62.0769 R 1 to 465+95.5829 R 1

000 001 002 003 004 005
LFC 776.147 776.208 776.265 776.319 776.368
BM 1 776.222 776.280 776.336 776.389 776.440
BM 2 776.428 776.486 776.542 776.595 776.645
BM 3 776.582 776.640 776.695 776.748 776.798
BM 4 776.788 776.845 776.900 776.953 777.002
BM 5 776.941 776.998 777.053 777.105 777.154
BM 6 777.147 777.204 777.258 777.310 777.359
BM 7 777.300 777.356 777.410 777.462 777.511
BM 8 777.505 777.562 777.616 777.667 777.715
BM 9 777.658 777.714 777.768 777.819 777.867
BM 10 777.864 777.920 777.973 778.024 778.072
BM 11 778.018 778.073 778.126 778.177 778.224
BM 12 778.223 778.279 778.331 778.381 778.429
RFC 778.285 778.341 778.393 778.442 778.487
PGL 776.495 776.555 776.612 776.664 776.713
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