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Workshop: LEAP Bridge

Lesson Name: Create a 3D Model of a Bridge
LESSON OBJECTIVE:
In this lesson the student will learn how to easily model a precast girder bridge in 3D.

EXEercise: USE ABC WizARD T0 CREATE A 2 SPANSTRUCTURE

This exercise will guide you through the steps to get started

1. Start LEAP Bridge.

2. Start the ABC Wizard.

Y o M g% 9 © M s 2 = W

Mew Open Save | Print | ABC | Graphics | Help Bentley Site About E-rnail Sendto FTP | User Manual Tuteorials

3. Select LandXML. Select C:\Bentley Training\LEAP\SC219 and 126.xml from the Browse button. Select
Connect.

4. Expand the Alignments and Profiles toggles and toggle on the alignment and profile as shown below.
Select OK to import the geometry. Select OK when prompted to acknowledge the information has
been imported.
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E- 1+ Project Information

Bl Alignments

-0 128

& SC219R
Profiles

- 126EX

-f R

5. The bridge begins at station 118+25. Select Alignment... and set the Begin Bridge Station to 118+25.
Select OK to accept this value.
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e i

Alignment Name: | Shape Start Direction | Fadius (i) | End Station (i) | Spiralin (]] | Spiral out (i)
' Tangert «| G 7237 3779w 92+74.9978
. , Tangert «| G 7237 3777w 924749978

Beginning Station:
Curve | G 7237 37.79W | 22.918.3118 95167779 0.0000

|a?+25.4snn ft Tangert | G 7350 53.63W 96+16.7779

Offset To Bridge CL Tangent S73InRRIR2W 1044522922
0.0000 it Curve S 73585382 | 1545890 109+79.1363 0.0000

Add Seament

Delete Segment

Coordinate Tie...

Alignment Tie...

Begin Bridge Station:
118+26.0000 g

Cahicel

6. The Cross slope of the structure is normal crown of 2%. Select Cross Section... from the Step 1 of 3
dialog. Populate the Bridge Cross Section dialog as shown and select OK when completed.
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Section Set: ‘Width Type Width [ft] Vertical Type Vertical (%)
IXSECTD'I Distance 25,5000 Slope 2.0000
Template: Diztance 25,5000 Slope -2.0000

ITMF'LD vl

Station:
0+00.0000 It

PG Offset:
0.0000 ft

PG MHode:
|2
Add Template

Delete Template

20000 % 20000 % §
Add Plane 25 5000 25 5000

Inzert Flane
Delete Flane

t anual \Width
r Contral

oK

Cancel
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Workshop: LEAP Bridge

7. Populate the Step 1 of 3 dialog as shown below.

| & LEAP Bridge - ABC: Step 1 of

— SuperStructure Data:

Mumber of Spans:
Support Data:

Superstructure Type:

IF‘restresse.-d (Girders

—

=

Span Details I

Alignment...
Profile...

| LandXML |

[T Use station as input

Statiar [ft]

Skew ar Bearing

Span Lenath [ft]

118+25.0000

SKEEW -14 24 00.00

0.000

113+35.0000

SEEW -14 24 00.00

110.000

120+50.0000

SKEEW -14 24 00.00

116.000

Girder Type: Il-Eirder vI
Curb sw/fidth Left |1 BO0 g
B

Girder ID: |BT-63

Overall width I‘W-E":":I fr

;I Humber of Girders: I?

_L [

Deck

Right |1 500
‘ Ha_unl:h

Thickness

|a.nn o

Girder
Overhang Left [2.50  f

Spacing 700

i

RS Thickness

L] |1.nn
Right

E Ben"'eg Current Bridge: I

8. Select Span Details. Populate as shown below. Select OK to save the values.
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Girder clearance ;_ Girder clearance 4] »ids+
i begin ) end Uhen

Bearing line + Bearing line +
offset, hegin[ ] offset, end )

Supp.i
CL—*: Bearing CLA

Span list:

Bearing offzet Bearing offzet Gir clearance Gir clearance
begin, ft end, ft begin, ft end, It

0.EE7 0.EE7 0.000 0.EE7
0.667 0.667 0.667 0.000

9. Select Next to move on to Step 2 of 3.

10. For Pier 1, complete the dialog as shown.
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2 o225 T =)
— Substructure Data:
Copyto: | | | Copy

IF‘ier TI Number: |1 ﬂ IDTODCEIDFiEf
Cap Length: I‘ELE”:":I ft Cap Depth: |4E.EI|:I in

—m l—
Cap Height
|4E.|:Il:l
- +._ in
Lett
Owerhang Calurnn Top CL Cap . Column Depth

Wdidth ] —
— — Elevation .
|5. Q0o 4200 |42.EIIZI i
it I 411.53 )
i Dirilled Shaft

-

v Einl:ular ft Footingz
piLmrE ¥ Cicular Shaft
Mumber of Calurnn
Colurnnz atharm )
v_IElI3|3~w-E|I:i-:|r'| iz, Dl

|4

[382 500 B0 in

Ext. Ftg. Length: Int. Ftg. Length: f E:-r:;_ Ftg. Wwidth: 10,000 g
10000 g 10000 ¢ Int, Fig. ‘width: [10.000
—Iv Footing is Pile Footing
Files: Shape: IH-F'iIe ;I Pile Length: IEI!I].ﬂI] R
Bderior |[MOBP2Z | e Ciza- |12.m : Batter Slope: 0.20
I File Size: " {Horiz./Vertical) |
Interior IMMF‘2 | Edge Distance: |34-D'|] in

g Benlleg Current Bridge: I

cBack | MNed> | Cancel |

2

11. Select Strut and populate as shown. Select OK to accept.
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Strut List: Mumber of Struts; I 1 - I

Start Elevation, ft | End Elewation, it | Height, in Diepth, in
397,500 397,500 E0.000 42000

12. Select Next. Select Finish completing the wizard.
13. Select the Geometry tab to view a 3D model of structure.

14. Right click in the view and select Export. Set the Save as Type to DGN Files. Set the folder location to
C:\Bentley Training\LEAP and key-in a file name of sc219br.dgn.

15. Open the drawing in MicroStation to review. Close MicroStation.

16. Select File > Save As... . Set the folder location to C:\Bentley Training\LEAP and key-in a file name of
5¢219br.xml.

Lesson Name: Use CONSPAN to Analyze and Design the Superstructure

LESSON OBJECTIVE:

In this lesson the student will learn how to apply LRFD loads to a precast girder structure as well as analyze
and design the beams.
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EXERCISE: SUPERSTRUCTURE DESIGN

This exercise will guide you through the steps to get started

1. From the SuperStructure tab in LEAP Bridge, select CONSPAN.

2. Select the Materials tab. Change the values noted below.

Concrete
Girder
Release

Girder
Final

Prestressing Tendon

Tendon 1D

Deck

05"
06"
1/2-250K-1

Unit weight ([

1/2-250K-LL-1
|150. | pef K
1/2:270K-1
1/2:270K-LL
1/2:270K-LL-1

Strength | [6.

|4 | ks 1/2:270K-LL-M
1/2270K-SP
1/2270K-5P-1
3/B-250K-1
I/B270K

K1 1.

/B2TOKLL

610-270K

6/10-270K-LL
™

Blasticity ~ |4695.98

Poisson's
Ratio

3. Select the Loads tab.

|5422 45

4. Select the Wizard... button at the upper right.

|3834.25 ksi T/16-270K-LL
9/16-270K
9/16-270K-LL

0.2

5. Fill out the Permanent Load Wizard using the following values. Enable the Keep Values toggle.
Select OK when completed.

LoAD TYPE MAGNITUDE
Left and Right Barrier 0.3 kif each
Future Wearing Surface 0.035 ksf

© 2011 Bentley Systems, Incorporated
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Workshop: LEAP Bridge

Left Barrier Weight Right Barrier Weight
I 0.3 KF Left Curb Weight Right Curb Weight I 0.3 HF

e =N

/ Future Wearing Surface [l \

|0.035 ksf

) I

Left Sidewalk [l Stay-n-Place Deck Forms Right Sidewalk Il

|u. Kf Io— kf M 0. KIf

v Keep Values Cancel |

This will populate the Permanent Loads section of the dialog.

6. Enable the Include LL Deflection toggle.
7. Select the Beam tab.

8. Select Beam 2, Span 01.

9. Select Strand Pattern... .

10. Select Auto Design to design the strand pattern. Review the Design Status results. Use the Wizard...
tool to modify the strand pattern to see the effect on the Design Status. OK the results when
completed.
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DESIGN STATUS
Span:1, Beam:2
Release Siress, computed vs. iméng  OK
Final Stress, compuied vs. imiing ~ OK
Usmate Moment, required vs. provided OK
RELEASE STRESSES (ksi)
Type End Template End Height Middle Height # of Strands
¥ | Straight - 12 2560 « 10+ Limiting Stresses
Straight - 12 450 - g - Compression Tens with Reinf Tens without Reinf
Diraped - 2 5850 - 2.5000 2[= 3.600 -0.588 -0.200
Dnaped = z il 45000 7.
Computed Stresses
Trans 0.10L/0.80L 0.20L/0.80L 0.30L/0.70L 0.40L/0.60L Midspan
Locafon, £ 3000 10931 21.862 32793 43725 5465
Precastop 0013 0.147 0.259 0.288 0.233 0274
Bofom 2571 243 2314 2285 2342 2298
As_lop,in2 0000  0.000 0.000 0.000 0.000 0.000
Ast prvd,in2 0,000 0.000 0.000 0.000 0.000 0.000
AddFow | DeleteRow|  Twizard.| Copyto
~Strand Pattem Librar FINAL STRESSES (ksi)
™ SavesLoad Stand Pattemns
Limiting Stresses
Precast
 Pattem Final 1 (P/S+DL+LL) Compression  4.800
STMMETRICAL DRAPED Final 1 Tension 05837
I Initial Pull/CG Method Final 2 (P/S+DL) Compression  3.500
Kern Paints (i) “reg [in) Tatal Strands: Final 3 (0.5(P/S+DL]+F_LL) C 3.200
(Luwer. 1429 Upper. 49.26 ‘ End: 1359 Mid: 3.4 ‘ 22
Comp Stresses
Draping Design
( Increment | Desrement ‘ Auto Design | Debond/Pul% | Reset Patter | | Pirt.. | |

Cancel

11. Select File > Print... from the Conspan menu. Enable the toggles as shown then select Print/View.
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— Destination ~ Input Data — Beam Specific Jutput
@ Sgeen € Prinker € File I Al Span |1 - Beam |2 "I
) — Design
P t
¥ Enhanced Reparts [ Projec " Al
— Cunently Selected Printer——————— | [ Geomety ¥ Froperties [DFs, Losses, Pattem ete.)
HP Officejet 5600 zeries on USBOOT ¥ Shear/Moment Ervelope (&R eactions)
[ Loads

[¥ Pasitive Envelope Stresses

Frint Setup... |
[ Analysiz Parameters [¥ “Yertical/Harizontal Shear

— Fort ¥ Camber/Deflection
[ Project Design Parameters

Change Font... | Set Default Font ¥ Ultimate Moment
IA[ial Narrow, 10 ot [~ Rating Parameters ¥ Detensioning
: ¥ Megative Envelope Stresses
[ Library ¥ Fieinforced Design
¥ Print time stamp in Footer W Live load used by this project [ Design Summary

W Include Graphics in Flepart

— Rating Dutput
[T Design Live Load Level

[T Legal Live Load Level

[T Permit Live Load Level

[ Summary I."-‘-.II beamz in bridge j

Print e |

12. Close the report viewer window and the Print dialog.
13. Close Conspan. When Prompted update the LEAP Bridge model but do not generate any reports.

14. From the Geometry tab, enable transparent mode to review the strands in the beam.

Lesson Name: Use RC-PIER to Analyze and Design the Substructure

LESSON OBJECTIVE:

In this lesson the student will learn how to modify the footing geometry, apply LRFD loads to the pier,
graphically review the loads and then analyze and design the cap, column and footing.

EXERCISE: SUBSTRUCTURE DESIGN

This exercise will guide you through the steps to get started

1. From the SubStructure tab in LEAP Bridge, select RC-PIER.
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2. From the Geometry tab, select Footing Pile tool.

3. Select Column 1 and Footing FTG01. Select Edit to modify the pile definition.

—Columns

—Footing prop
1@5 Mame: |FTGO1
[]2@18

Type
3@31 {

" Spread Footing
[]4@44 ¥ pile/shaft Cap

r Design as skrap Fooking

—Footing list
Add
FTGO2

FTGO3
FTG04

Edit

Delete

Copy From...

Ok I Cancel |

4. Populate the Pile Definitions tab as shown.
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Footing: [solated Pile/Shaft Desi E

Footing Defintion ~ Piles Definition |

— Pile Section Types Components =
Pile/Shaft Shape Hotation w

[Hoteel | 0.

VIR & ﬁ
bl
Description: W |12. in D |12. i

Found Square Chamfer H-Steel
- T1 |4 in T2 Inl. i

— Pile Section Properties

* Uszer Input

¥ Auto compute I¥ Compute forces at bottom of footing;
Area: beox: lzz:
ft “2 in "4 in"4

0777778 [168533  [117333 7 i

— Pile/Shaft Configuration File/Shaft

Lateral Max. Service  Max. Factored Length
Resistance  PFile Capacity  File Capacity

kips kips kips
150 |15u |13:u

Mate: Lateral resistance is for each vertical pier.

OK the new values. Make the same changes to the remaining pile definitions.
From the Loads tab, add the DC, DW, LL and WS loads to the right pane.

For the first 3 loads, auto-generate the loads from Conspan.

© N o Ou

For the WS1 load, populate the Generate dialog as shown.
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Autu_'l__ua; Generation: Wind on 5t |
- Start End
Wwind Angle, deq: |'3':I ;I |3':I ;I Interval 15 deg
Generate for multiple angles v

Generate Wind on Live at the zame time v Length of LL: |1 125 ft

Elevation above which 193 " Bridge location :
Wind Load acting: & Open country
[for calumn] ™ Suburban
Default Wind Pressure v  City

—wind Pressure for substructure
ity wind direction

Trans: 41 p=f Cap: |4EI. pzf
Lanagit: 12 paf Coalurnt: |4EI. paf

Consider Overturming [

[ werturning: |2EI. pf

—%fitd Pressure far superstructure

1]

Cancel |

9. Add Strength Group |, Service Group | and Service Group lll to the Selected Groups pane.

10. Select the Geometry tab and review the resulting loads graphically.

© 2011 Bentley Systems, Incorporated
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-2 B9kips
| 134k
f . ps
o
2E%kips 1R
f -2.5_?ki|:|3 -1.5 z
. -26%ps . TBkips .08k
p -2 57kips -1.53kips 10k

 DEGkins - -1.6Dkips _
- %%}EPS% 1 53kips 40,10k
-2.E3kips -1.60kips e
'.I ; -2.5?kip$ -1 .53klp$ »
26%kips  1-B0Kips o) 10kl (
| P i 010K
010k Jf | i
10k ¥ 010K
i"" -0 Ok
-0 Ok
-0.08kIf 3
( -01 Ok ¢
\ LA0KF
( 0.7 0kf
-0.10kIF
W View Loads Selected tem:
I+ Bearing Loads |1'.-.‘|5-| ﬂ

v Cap Loads

W Column Loads v Show values

11. From the Analysis tab, run the analysis.

12. From the Cap tab, Auto Design the cap.

13. From the Column tab, Auto Design the columns.

14. From the Footing tab, select Auto Design for all footings.

15. Close RC-PIER to review the updated 3D model. When Prompted update the LEAP Bridge model but
do not generate any reports.

16. From the Geometry tab, enable transparent mode to review the reinforcing in the cap, columns and
footings.
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